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Fig. 1 “Positive” and “Negative” scintigraphy.




An experimental teleradiology transmission
system using a high-speed ATM backbone
network
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Technology, Japan

Summary

We evaluated the performance of an experimental teleradiology system based on a high-speed ATM backbone
network. Image acquisition, transmission and the disk-to-display processing times were measured. Computerized
tomography (CT) scans printed on 14 inch x 17 inch (36 cm x 43 cm) films were digitized and transferred over
the network. The average time for the entire process was 1 min 30 s. Three radiologists interpreted 20 cases.
For CT image interpretation, the reading time for one case ranged from 2 to 12 min (mean 6 min 46 s)ona
monitor, and from 1 to 3 min (mean 1 min 31 s) with the original film. The ATM backbone network operating
at 156 Mbit/s provided sufficient speed for remote consultation. However, further improvements in the operability
of the system, especially the image viewing station, are necessary before it will be satisfactory for clinical use.

Introduction

Rapid advances in high-speed communications

technology have made it possible to take advantage of

multimedia (voice, data and image) communications

in medicine. In order to develop new applications

(different from those of the telephone era), the Nippon

Telegraph and Teler e Corporation ( has used

high-speed ATM (asynchronous transfer mode)

communications in a trial network (Fig 1). This

provides a high-performance communications medium

for medical image capture, data transmission and

videoconferencing. We have evaluated the operability

and clinical usefulness of an experimental

teleradiology system based on the trial network. f
Fukuoka®
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Fig. 1

Question:

I-IMP scintigram at delayed image (24 hr) from a 69-year-old male with
impairment of visual acuity of the left eye (Fig. 1, left, axial imz right,
coronal image). Examination of the fundus of the left eye revealed a tumor
(4.4 x 7 mm). What is the diagnosis? (See p. 612)
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nswer and comments:

Uveal malignant melanoma
Katsuhiko Kato
Department of Radiology, Nagoya University Hospital

A 69-year-old male had noticed progressive impairment of visual acuity of the left eye. Examination of the

fundus of the left eye revealed a tumor (4.4 X 7 mm ed a mass in the left eye (Fig. 2). MRI showed a high
intensity area on T1 weighted images and low inte y area on T2 weighted images in the left eye (Fig. 3).
phy with '**I-IMP obtained at 24 hr afte us administration of '**[-IMP delineated an area of
increased uptake in the site corresponding to the left eye tumor (Fig. 1). From this finding the tumor was diagnosed
as an uveal malignant melanoma. Later, laser photocoagul herapy was performed to the tumor, but the follow-

up "I-IMP scintigraphy showed a residual tumor (Fig. 4, left, axial i right, coronal image).
?[-IMP distributes in regions of melanin produ and therefore has been used in an attempt to detect
malignant melanoma.'™* The accumulation of '*[-IMP in malignant melanoma tissue is apparent not in the early

ma lesions are best visualized at 16-24 hr.

gle L. Graham L
nant melanoma with iodine-123
J Nucl Med 1988; 29: 1200-1206
M, Otsuka N gai K, Morita K, Furukawa
n of ocular melanoma with N-isopropyl-p-
J Nucl Med 198
i L. Efficacy of /
single photon emission computed tomogra-

>al malignant melanoma. Am J

Annals of Nuclear Medicine




Low Efficacy of '*F-FDG PET for Detection
of Uveal Malignant Melanoma Compared with

123]-IMP SPECT

Katsuhiko Kato, MD, PhD'; Toshinobu Kubota, MD?; Mitsuru Ikeda, MD, PhD?; Masanori Tadokoro, MD, PhD*;

Shinji Abe, B

and Takeo Ishigaki, MD, PhD!

!Department of Radiology, Na
National Hospital Orgal
Nagoya University School of Health Sciences, Nagoya, Japan;
Toyota, Japan; *Department of Radiology, Nagoya U

oya Unive;

Earlier investigations showed that N-isopropyl-p-123l-iodoam-
phetamine SPECT ('23I-IMP SPECT) is useful for the diagnosis
of uveal malignant melanoma, whereas the feasibility and useful-
ness of '8F-FDG PET in uveal malignant melanoma have not yet
been established. We compared the usefulness of 23l-IMP
SPECT and '8F-FDG PET for the detection of uveal malignant
melanoma on the same subjects. Methods: Nineteen patients
(10 men, 9 women) with suspected uveal malignant melanoma
were examined by '23|-IMP SPECT. Thirteen of them were also
examined by '8F-FDG PET. '23|-IMP SPECT was performed
at 15 min or at 3 and 24 h after intravenous administration of
1231|MP. Results: In 12 of 19 study patients, '23l-IMP SPECT
obtained at 24 h after intravenous administration of 23-IMP de-
lineated an area of increased uptake in the site corresponding to
the ocular tumor. All of the ocular tumors in the 12 "23-IMP
SPECT-positive patients were confirmed histopathologically
and clinically to be uveal malignant melanoma. The other 7
123-|MP-SPECT-negative patients have been monitored under
the diagnosis of choroidal nevus, choroidal hemangioma, hyper-
plasia of the pigment epithelium of the retina, or idiopathic in-
flammatory lesions without any complications. In a total of 13
patients examined by 8F-FDG PET, 9 of whom were 23|-IMP
SPECT positive and 4 were negative, only 1 patient showed ab-
normal uptake of '8F-FDG PET in the site corresponding to
the ocular tumor. Therefore, 8 of 9 patients with uveal malignant
melanoma showed false-negative results in 8F-FDG PET. The
18F-FDG PET-positive patient with uveal malignant melanoma
had the largest tumor mass with a short diameter of 12 mm, a
long diameter of 17 mm, and a height of 7 mm. In the other 8
18F-FDG PET-negative patients, the tumors had a dimension of
11 x 13 x 7 mm or less. Conclusion: 2%|-IMP SPECT is a sensi-
tive and accurate method for the detection of uveal malignant
melanoma, whereas the efficacy of 18F-FDG PET for this purpose
is low because of a high incidence of false-negative results. 123}-

Received Sep. 29, 2005; revision accepted Dec. 1, 2005.

For comespondence or reprints contact: Katsuhiko Kato, MD, PhD,
Department of Radiology, Nagoya University Graduate School of Medicine,
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IMP SPECT is far more superior incomparison with '8F-FDG PET
in detecting uveal malignant melanoma.

Key Words: uveal malignant melanoma; '*3-IMP SPECT;
8E-FDG PET

J Nucl Med 2006; 47:404-409

Uvea] melanoma, which is the most common primary
intraocular malignant neoplasm in adults (/), has been
reported to occur in 67 cases per million in caucasians (/-3)
or 4.3 cases per million in the United States, most of which

urred in the white population (4). In contrast, the annual
incidence of uveal melanoma in Japan was .25 per million (5).

It was shown that the typical uveal melanoma signal in
MRI was found in 69.4% (6). It was also shown that contrast
CT could diagnose uveal melanoma in 75% of patients with
2.5- and 3-mm prominence, whereas in the noncontrast CT it
was only evident in 34% (7).

A number of earlier reports showed that N-isopropyl-
p-'#l-iodoamphetamine ('ZI-IMP) scintigraphy was useful
for the detection of primary and metastatic lesions of cuta-
neous malignant melanoma (8—14). Moreover, 'ZI-IMP scin-
tigraphy has been shown to be useful also for the detection of
uveal malignant melanoma (/5-18). These studies, except
for 1 study reported in 1988 (75), were the results of imaging
using '2’I-IMP SPECT (/6-18). 'ZI-IMP is incorporated
into melanocytes actively producing melanin.

On the other hand, according to more recent studies,
SE-FDG PET does not seem to be sensitive enough for the
diagnosis of uveal malignant melanoma (79-27), despite the
fact that it is a sensitive and accurate method for detecting

i stic lesions of cutaneous malignant mel-

28). The reason for this discrepancy in the effica-
cies of '8F-FDG PET for the detection of cutaneous and
uveal malignant melanomas has not yet been elucidated.

"INE * Vol. 47 « No. 3 « March 2006
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Images of left choroidal melanoma (62-y-old woman)
123]-IMP (N-isopropyl-p-('%3l) iodoamphetamine) SPECT

Kato K, et al. J Nucl Med. 2006:47:404-409



18F-FDG PET/CT -

123|-|MP SPECT
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w 79 y male with choroidal melanoma

(10.0 X 10.0 X 6.5mm)

123]-]MP SPECT CT 18F- FDG PET  '8F- FDOPA PET

Kato K, et al. RSNA 2015



18F-FDG PET

123]-IMP SPECT CT

18F-FDOPA PET

Fig. 5. Images of choroidal melanoma
(6.9 X6.9X4.4mm) in Case 5.

Kato K, et al. RSNA 2015
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/
CT {8F- FDOPA PET

Fig. 6. Images of choroidal malignant melanoma
(20 X19%X13mm) in Case 38.

Kato K, et al. RSNA 2015
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Eur J Nucl Med Mol Imaging (2009) 36:1622—-1628

Fig. 2 ''C-choline PET/CT images of the aortic arch of a 69-year-old male patient: (a) CT image, (b) fused PET/CT image, (c¢) PET image. ''C-
choline uptake geographically coincides with calcification (arrows calcification site)

Fig. 3 ''C-choline PET/CT images of aortic the arch of a 60-year-old male patient: (a) CT image, (b) fused PET/CT image, (c) PET image. ''C-
choline uptake does not coincide with calcification. (arrows calcification site)

Kato K, et al. Eur J Nucl Med Mol Imaging. 2009;36:1622-1628
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Evaluation and comparison of ''C-choline uptake
and calcification in aortic and common carotid
arterial walls with combined PET/CT

Katsuhiko Kato + Otmar Schober « Mitsuru Ikeda «
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Shinji Naganawa « Lars Stegger

Received: 10 July 2008 /Accepted: 6 April 2009 /Published online: 9 May 2009

© Springer-Verlag 2009

Abstract

Purpose Inflamed atherosclerotic plaques may rupture and
cause acute myocardial infarction, stroke and other throm-
botic events. Early detection of these unstable plaques
could, in many cases, prevent such potentially fatal events.
"'C-choline or '*F-labelled choline derivatives for visualiz-
ing the synthesis of phospholipids, are promising markers
of plaque inflammation with potential advantages over BE.
FDG. Their potential for plaque characterization in humans
is, however, unclear. In this study the prevalence and
distribution of "' C-choline uptake in the aortic and common
carotid arterial walls of elderly male patients was evaluated
with combined PET/CT. Additionally, the localization of
radiotracer uptake and calcification was correlated in
various vessel segments.

Methods Image data from 93 consecutive male patients
between 60 and 80 years old who had undergone whole-

Katsuhiko Kato and Lars Stegger contributed equally to this work.

K. Kato - O. Schober - P. Kies * L. Stegger (04)
Department of Nuclear Medicine, University of Miinster,
Miinster, Germany
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K. Kato - T. Ishigaki - S. Naganawa

Department of Radiology,

Nagoya University Graduate School of Medicine,
Nagoya, Japan

K. Kato - M. Ikeda

Department of Radiological Technology,
Nagoya University School of Health Sciences,
Nagoya, Japan

M. Schifers

European Institute of Molecular Imaging, University of Miinster,
Miinster, Germany

@ Springer

body ''C-choline PET/CT assessment for prostate cancer
were evaluated retrospectively. ''C-choline uptake and
calcification were analysed qualitatively and semiquantita-
tively and compared.

Results "' C-choline uptake was found in 95% of patients,
calcification in 94% throughout all vessel segments. In 6%
of the patients radiotracer uptake was colocalized with
calcifications, whereas less than 1% of calcification sites
showed increased radiotracer uptake.

Conclusion Both ''C-choline uptake and calcification in
the aortic and common carotid arterial walls are common in
elderly men. Radiotracer uptake and calcification are,
however, only rarely colocalized. ''C-choline has the
potential to provide information about atherosclerotic
plaques independent of calcification measurement.

Keywords Plaque - Atherosclerosis - Inflammation -
Calcification - Positron emission tomography -
Computed tomography - PET - PET/CT - "Ccholine

Introduction

Atherosclerotic plaques in coronary, carotid and other
arteries can rupture and lead to myocardial infarction,
stroke or other thrombotic events. Aggressive risk factor
modification and pharmacological treatment with 3-
hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reduc-
tase inhibitors (“statins”) can stabilize plaques [1].

Several pathophysiological mechanisms such as inflam-
mation, apoptosis and matrix degradation are implicated in
plaque formation and rupture and may be imaged by
molecular imaging technologies such as positron emission
tomography (PET) whereas vessel calcification, a structural
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Evaluation of 1'C-choline
or 8F-FDG Uptake and
Arterial Wall Calcifications

at PET/CT
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w Conclusion

In both ''C-choline uptake and '8F-FDG uptake at
PET/CT, the area of uptake disagrees mostly with
the area of calcifications of the arterial wall. Rate of
8F-FDG uptake is relatively high as compared with
that of ''C-choline uptake. The relationship between
the area of ''C-choline or '*F-FDG uptake and the
areca of atherosclerosis and the following
pathological changes has to be determined.

Kato K, et al. Eur J Nucl Med Mol Imaging. 2009;36:1622-1628
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EANM’15 Annual congress of the European Association of Nuclear Medicine, 2015/10/10-14, Hamburg, Germany.
 Katsuhiko Kato, Saki Tsuchiya, Yumiko Koshiba, Tetsuro Odagawa, Shinji Abe, Toshinobu Kubota, Hiroko Terasaki, Shinji Naganawa.
Comparison of 123]-IMP SPECT, '8F-FDG PET, and '"8F-FDOPA PET in Detection of Choroidal Malignant Melanoma.

«Saki Tsuchiya, Shinji Abe, Naotoshi Fujita, Yumiko Koshiba, Tetsuro Odagawa, Katsuhiko Kato.

Comparative study on recovery coefficients of SPECT-CT.

* Yumiko Koshiba, Shinji Abe, Saki Tsuchiya, Naotoshi Fuijita, Tetsuro Odagawa, Katsuhiko Kato.

Studies on measurement of thyroid uptake rate on '3l scintigraphy images.

+Shinji Ito, Shingo lwano, Katsuhiko Kato, Shinji Naganawa.

Predictive factors for the outcome of I-131 1110MBq ablation therapy in the patients with differentiated thyroid cancer: urinary iodine, serum thyroglobulin, and uptake to
thyroid bed.

* Hiroaki Ishiguchi, Shinji Ito, Katsuhiko Kato, Yusuke Sakurai, Hisashi Kawai, Asahito Hama, Hideki Muramatsu, Yoshiyuki Takahashi, Seiji Kojima, Shinji Naganawa.
Comparison between FDG-PET and DWIBS in diagnosing neuroblastoma of child

RSNA2015 Radiological Society of North America, 2015/11/29-12/4, Chicago, IL, United State.
*Katsuhiko Kato, Toshinobu Kubota, Shinji Abe, Saki Tsuchiya, Yumiko Koshiba, Hiroko Terasaki, Shinji Naganawa.
Comparison of '23|-IMP SPECT, '8F-FDG PET, and '8F-FDOPA PET in Detection of Choroidal Malignant Melanoma.

2"d Asian Nuclear Medicine Academic Forum, May 6-7, 2016, Shanghai, China
*Katsuhiko Kato, Saki Tsuchiya, Yumiko Koshiba, Tetsuro Odagawa, Shinji Abe, Toshinobu Kubota, Hiroko Terasaki, Shinji Naganawa.
Comparison of '23|-IMP SPECT, '8F-FDG PET/CT, and '8F-FDOPA PET/CT in Detection of Choroidal Malignant Melanoma.

18th Workshop of the Japanese-German Radiological Affiliation. June. 2-6, 2016, Munich, Germany

*Katsuhiko Kato
Comparison of 123]-IMP SPECT, '8F-FDG PET, and '"8F-FDOPA PET in Detection of Choroidal Malignant Melanoma.



Society of Nuclear Medicine and Molecular Imaging 63th Annual Meeting 6.11-15. 2016, San Diego, CA, United State.
*Katsuhiko Kato, Yumiko Koshiba, Shinji Abe, Saki Tsuchiya, Masayuki Honda, Keita Kunimoto, Teturo Odagawa, Seiichi Yamamoto, Shinji Naganawa.
Detection of urinary tract tumors by 8F-FLT PET/CT.

* Yumiko Koshiba, Shinji Abe, Naotoshi Fujita, Takuya Nishimoto, Yasuhiro Sakuragi, Tetsuro Odagawa, Katsuhiko Kato

Studies on Fractionated Administration of Radioiodine-131 in Therapy for Hyperthyroidism

- Keita Kunimoto, Shinji Abe, Naotoshi Fujita, Yasuhiro Sakuragi, Tetsuro Odagawa, Yumiko Koshiba, Katsuhiko Kato

Studies on simultaneous myocardial imaging with dual radionuclides (231 and 291Tl ) using cardiac focusing collimator.

« Masayuki Honda, Hiroshi Yamaguchi, Yasuhiro Sakuragi, Shinji Abe, Naotoshi Fujita, Yumiko Koshiba, Katsuhiko Kato

Studies on the Effect of Scattered Radiation Out of Field of View on Tau Imaging

EANM'16, Annual congress of the European Association of Nuclear Medicine, 2016/10/15-19, Barcelona, Spain.

*Katsuhiko Kato, Yumiko Koshiba, Shinji Abe, Saki Tsuchiya, Masayuki Honda, Keita Kunimoto, Teturo Odagawa, Seiichi Yamamoto, Shinji Naganawa.
Detection of primary and metastatic lesions of urinary tract tumors by '8F-FLT PET/CT.

« Atsushi Murai, Katsuhiko Kato, Shingo Iwano, Shiniji Ito, Shinji Naganawa.

Comparison of FLT-PET/CT and FDG-PET/CT in detection of metastases of differentiated thyroid cancer

*Yumiko Koshiba, Shinji Abe, Naotoshi Fujita, Takuya Nishimoto, Yasuhiro Sakuragi, Keita Kunimoto, Masayuki Honda , Tetsuro Odagawa, Katsuhiko Kato.
Dosimetry of absorbed doses of Radioiodine-131 in Therapy for Hyperthyroidism.

« Masayuki Honda, Yasuhiro Sakuragi, Shinji Abe, Naotoshi Fujita, Hiroshi Yamaguchi, Yumiko Koshiba, Katsuhiko Kato.

Studies on the Effect of Scattered Radiation Out of Field of View on Tau Imaging

*Keita Kunimoto, Shinji Abe, Naotoshi Fujita, Yasuhiro Sakuragi, Tetsuro Odagawa, Yumiko Koshiba, Masayuki Honda, Katsuhiko Kato.

Studies on simultaneous myocardial imaging with 23| and 201TI dual radionuclides using cardiac focusing collimator.

RSNA2016, Radiological Society of North America, 2016/11/26-12/2, Chicago, IL, United State.

*Katsuhiko Kato, Yumiko Koshiba, Shinji Abe, Masayuki Honda, Keita Kunimoto, Teturo Odagawa, Atsushi Murai, Shinji Naganawa.
Detection of Primary and Metastatic Lesions of Urinary Tract Tumors by "8F-FLT PET/CT



Society of Nuclear Medicine and Molecular Imaging 64th Annual Meeting 6.10-14. 2017, Denver, Colorado, USA

- Katsuhiko Kato, Shinji Abe, Masayuki Honda, Keita Kunimoto, Shinichiro Matsuzawa, Ryuto Mukumoto, Teturo Odagawa, Seiichi Yamamoto, Shinji Naganawa.
Comparison of accumulation of 18F-FLT PET/CT with histopathological findings of primary and metastatic lesions of urinary tract tumors

* Ryuto Mukumoto, Shinji Abe, Keita Kunimoto, Masayuki Honda, Tetsuro Odagawa, Katsuhiko Kato.

Studies on the precision improvement of the heart-to-mediastinum ratio measurement by using SPECT-CT

« Shinichiro Matsuzawa, Shinji Abe,Masayuki Honda, Keita Kunimoto, TetsuroOdagawa, KatsuhikoKato.

Studies on the measurement accuracy of analyzing software for PET/CT

EANM'17 Annual congress of the European Association of Nuclear Medicine, 2017/10/21-25, Vienna, Austria.

*Katsuhiko Kato, Toshinobu Kubota, Shinji Abe, Naotoshi Fujita, Teturo Odagawa, Masayuki Honda, Keita Kunimoto, Shinichiro Matsuzawa, Ryuto Mukumoto,
Hiroko Terasaki, Shinji Naganawa.

Comparison of 123|-IMP SPECT, 18F-FDG PET, and '8F-FDOPA PET in Detection of Choroidal Malignant Melanoma

« Masayuki Honda, Yasuhiro Sakuragi, Shinji Abe, Naotoshi Fujita, Tetsuro Odagawa, Keita Kunimoto, Katsuhiko Kato.

Studies on Scattered Radiation out of Field of View and Effect of Scatter Correction in 3D brain PET

« Keita Kunimoto, Shinji Abe. Naotoshi Fujita, Tetsuro Odagawa, Masayuki Honda, Shinichiro Matsuzawa, Ryuto Mukumoto. Katsuhiko Kato.
Studies on the crosstalk rate in simultaneous myocardial imaging with dual radionuclides using cardiac focusing collimator

« Shinichiro Matsuzawa, Shinji Abe, Yasuhiro Sakuragi, Naotoshi Fujita, Masayuki Honda, Tetsuro Odagawa, Katsuhiko Kato.

The measurement accuracy of analyzing software for PET/CT

RSNA2017 Radiological Society of North America, 2017/11/25-12/1, Chicago, IL, United State.
*Katsuhiko Kato, Toshinobu Kubota, Shinji Abe, Naotoshi Fujita, Teturo Odagawa, Shinji Ito, Shingo lwano, Hiroko Terasaki, Shinji Naganawa.

Comparison of 123|-IMP SPECT, '8F-FDG PET/CT, and '8F-FDOPA PET/CT in Detection of Choroidal Malignant Melanoma

12t Congress of The World Federation of Nuclear Medicine And Biology, 2018/4/20-24 Melbourne, Australia

‘Ryuto Mukumoto, Tetsuro Odagawa, Naotoshi Fujita, Shinichiro Matsuzawa, Chinatsu Hasegawa, Shinji Abe, Katsuhiko Kato
Studies on the precision improvement of the heart-to-mediastinum ratio measurement by using SPECT-CT data extracted for the myocardium and mediastinum

19th Workshop of the German-Japanese Radiological Affiliation, 2018/5/24-28. Okayama.
« Katsuhiko Kato, Shinji Naganawa.
Detection of Primary and Metastatic Lesions of Urinary Tract Tumors by '8F-FLT PET/CT



Society of Nuclear Medicine & Molecular Imaging 2018 Annual Meeting 2018/6/23-26 Philadelphia, Pennsylvania, United States.
*Katsuhiko Kato, Tetsuro Odagawa, Naotoshi Fujit, Yoshihiro Tsutsumi, Shinichiro Matsuzawa, Ryuto Mukumoto, chinatsu Hasegawa, Shinji Abe, Shinji Naganawa.

Evaluation of the tumoricidal and pain relief effects of 89Sr on bone metastases of cancer by '8F-fluoride PET/CT, '8F-FDG PET/CT, bone scintigraphy/SPECT, and
follow-up.

‘Ryuto Mukumoto, Tetsuro Odagawa, Naotoshi Fujita, Shinichiro Matsuzawa, Chinatsu Hasegawa, Shinji Abe, Katsuhiko Kato

Influence of scatter correction on measurement of the heart-to-mediastinum ratio by SPECT-CT

+Shinichiro Matsuzawa, Shinji Abe, Ryuto Mukumoto, Chinatsu Hasegawa , Tetsuro Odagawa, Katsuhiko Kato

Studies on variation of the standardized uptake value and metabolic tumor volume in analysis software for PET/CT using digital phantoms
«Chinatsu Hasegawa, Naotoshi Fujita, Matsuzawa Shinichiro, Ryuto Mukumoto, Shinji Abe, Katsuhiko Kato

Radioactivity concentration dependence of BCF used in quantitative analysis of bone scintigraphy

Annual Congress of the European Association of Nuclear Medicine 2018/10/13-17, Dusseldorf, Germany.
«Shinichiro Matsuzawa, Shinji Abe, Ryuto Mukumoto, Chinatsu Hasegawa, Tetsuro Odagawa, Katsuhiko Kato

Variation of the indices in analysis software for PET/CT using digital phantoms

«Chinatsu Hasegawa, Naotoshi Fujita, Shinichiro Matsuzawa, Ryuto Mukumoto, Shinji Abe, Katsuhiko Kato

Measurement accuracy of BCF used in quantitative analysis of bone scintigraphy

+Shiniji Ito, Shingo lwano, Katsuhiko Kato, and Shinji Naganawa

Prediction of recurrence using volume-based metabolic index obtained by preoperative FDG-PET for non-small-cell lung cancer

European Conference of Radiology (ECR), 2019/2/27-3/3, Vienna, Austria.
*Yoshinori Tsutsumi, Shingo Iwano, Naoki Okumura, Shiro Adachi, Shinji Abe, Takahisa Kondo, Shinji Naganawa, Katsuhiko Kato
Assessment of severity in chronic thromboembolic pulmonary hypertension by quantitative parameters of dual-energy CT

Society of Nuclear Medicine & Molecular Imaging 2019 Annual Meeting, 2019/6/22-25 Anaheim, California, United States.

*Katsuhiko Kato, Tetsuro Odagawa, Naotoshi Fujita, Yoshinori Tsutsumi, Shinji Abe, Shinji Naganawa:-

Evaluation of 223Ra therapy on bone metastases of prostate cancer by '8F-fluoride PET/CT, '8F-FDG PET/CT and bone scintigraphy/SPECT

*Mika Tamura, Kunihiro Nakada, Tsunenori Mizukoshi, Katsuhiko Kato, Naoya Hattori, Noriyoshi Kato, Masayuki Sakurai.

Potassium iodide therapy may not impair efficacy of radioiodine therapy for Graves’ hyperthyroidism if discontinued 2 weeks before administration of 1-131

*Chinatsu Hasegawa, Naotoshi Fuijita, Yoshinori Ito, Risa Ono, Tomohiro Tada, Rina Murayama, Yoshinori Tsutsumi, Tetsuro Odagawa, Mika Tamura, Shinji Abe, Katsuhiko
Kato.

Evaluation of radionuclide therapy for the palliation of bone metastasis pain using 89Sr: comparison of SUV values of bone metastases measured by 9°MTc bone
SPECT, '8F-fluoride PET/CT, 18F-FDG PET/CT.

*Tomohiro Tada, Naotoshi Fujita, Chinatsu Hasegawa, Yoshinori Ito, Risa Ono, Tomohiro Tada, Rina Murayama, Yoshinori Tsutsumi, Mika Tamura, Tetsuro Odagawa, Hiroshi
Yamaguchi, Shinji Abe, Katsuhiko Kato.

Comparative examination of the cerebellum and pons as reference regions for quantitative evaluation in PET imaging for Alzheimer's disease using "'C-Pittsburgh Compound-E

* Rina Murayama, Ryota Morimoto, Naotoshi Fujita, Chinatsu Hasegawa, Yoshinori Ito, Risa Ono, Tomohiro Tada, Yoshinori Tsutsumi, Mika Tamura, Tetsuro Odagawa, Shinji
Abe, Katsuhiko Kato.

Optimal threshold for detection of the lesion site in 8F-FDG PET studies on cardiac sarcoidosis.



32nd Annual Congress of the European Association of Nuclear Medicine, 2019/10/12-16 Barcelona, Spain.

. Risa Ono, Naotoshi Fujita, Chinatsu Hasegawa, Yoshinori Ito, Tomohiro Tada, Rina Murayama, Yoshinori Tsutsumi, Tetsuro Odagawa, Mika Tamura, Shinji Abe,
Katsuhiko Kato.

Studies On Decision Of The Cut-off Standardized Uptake Values For Normal Bones In 8F-fluoride PET/CT And '8F-FDG PET/CT.

Society of Nuclear Medicine and Molecular Imaging 2020 Annual Meeting, 2020/6/11-14 New Orleans, Louisiana, United States.

. Yoshinori Ito, Naotoshi Fujita, Risa Ono, Tomohiro Tada, Rina Murayama, Haruna |keda, Yuka Ochi, Miho Nishio, Yoshinori Tsutsumi, Tetsuro Odagawa, Mika
Tamura, Shinji Abe, Katsuhiko Kato.

Studies on Calculation of the Specific Binding Ratio with the Minimum Partial Volume Effect for the Caudate and Putamen by Generating the Analogy Image to the Image
Obtained by SPECT Imaging.

. Tomohiro Tada, Naotoshi Fujita, Yoshinori Ito, Risa Ono, Rina Murayama, Haruna Ikeda, Yuka Ochi, Miho Nishio, Tetsuro Odagawa, Mika Tamura, Hiroshi
Yamaguchi, Shinji Abe, Katsuhiko Kato.

Comparative study of various reference regions for standardized uptake value ratio using 'C-Pittsburgh Compound-B PET and MR images.

. Haruna Ikeda, Naotoshi Fujita, Tomohiro Tada, Yoshinori Ito, Risa Ono, Rina Murayama, Miho Nishio, Yuka Ochi, Tetsuro Odagawa, Mika Tamura, Yoshinori
Tsutsumi, Shinji Abe, Katsuhiko Kato.

Correlation between thyroid computed tomography density and thyroid function in hyperthyroidism.

. Yuka Ochi, Yoshinori Tsutsumi, Naotoshi Fujita, Takahisa Kondo, Shiro Adachi, Yoshinori Ito, Risa Ono, Tomohiro Tada, Rina Murayama, Haruna lkeda, Miho
Nishio, Mika Tamura, Tetsuro Odagawa, Shinji Abe, Katsuhiko Kato.

Comparison of pulmonary perfusion index using 9*"Tc-MAA SPECT and evaluation indices obtained from right-sided heart catheterization in chronic thromboembolic
pulmonary hypertension.

33rd Annual Congress of the European Association of Nuclear Medicine, 2020/10/22-30, Vienna, Austria.

. Risa Ono, Naotoshi Fujita, Yoshinori Ito, Tomohiro Tada, Rina Murayama, Haruna lkeda, Yuka Ochi, Miho Nishio, Yoshinori Tsutsumi, Tetsuro Odagawa, Mika
Tamura, Shinji Abe, Katsuhiko Kato.

Studies on Decision of the Cut-off Standardized Uptake Values for Normal Bones and Bone Metastases in the Vertebrae in '8F-fluoride PET/CT and 18F-FDG PET/CT.

. Rina Murayama, Ryota Morimoto, Naotoshi Fujita, Yoshinori Ito, Risa Ono, Tomohiro Tada, Haruna lkeda, Yuka Ochi, Miho Nishio, Yoshinori Tsutsumi, Mika
Tamura, Tetsuro Odagawa, Shinji Abe, Katsuhiko Kato.

Comparison of quantitative assessment for cardiac sarcoidosis inflammation site using 18F-FDG PET / CT images.

Society of Nuclear Medicine and Molecular Imaging 2021 Annual Meeting, 2021/6/11-15, Virtual Annual Meeting.

. Haruna lkeda, Miho Nishio, Yuka Ochi, Mika Tamura, Katsuhiko Kato. Predictive Factors of the Therapeutic Effect of I-131 Therapy for
Hyperthyroidism. (International Best Abstract Award Winners)



34th Annual Congress of the European Association of Nuclear Medicine, 2021/20—-23, Virtual Annual Meeting.

. Haruna Ikeda, Naotoshi Fujita, Miho Nishio, Yuka Ochi, Yuki Asano, Shinji Abe, Katsuhiko Kato. Dosimetry prior to [-131 therapy in hyperthyroidism using thyroid
computed tomography value.

. Yuka Ochi, Yoshinori Tsutsumi, Naotoshi Fujita, Haruna Ikeda, Miho Nishio, Yuki Asano, Shinji Abe, Katsuhiko Kato. Comparison of Low Pulmonary Perfusion Index
Using mTc-MAA SPECT Images and Hemodynamic Indices in Chronic Thromboembolic Pulmonary Hypertension.

c Miho Nishio, Naotoshi Fujita, Haruna ikeda, Yuka Ochi, Shinuji Abe, Hiroshi Yamaguchi, Katsuhiko Kato. Basic study of imaging acquisition condition in somatostatin
receptor scintigraphy with phantom.

Radiological Society of North America 107th Annual Meeting, 2021/11/28-12/2, Chicago, IL, United State.

. Haruna Ikeda, Naotoshi Fujita, Yuka Ochi, Miho Nishio, Yuki Asano, Katsuhiko Kato. Dosimetry of absorbed dose using single-photon emission computed tomography
images in [-131 therapy for hyperthyroidism.

Society of Nuclear Medicine and Molecular Imaging 2022 Annual Meeting.

Takumi Inagaki, Hiroshi Yamaguchi, Naotoshi Fujita, Yuki Asano, Shinji Abe, Katsuhiko Kato. Adsorption of ''In solution on phantom walls: Effect of concentration nd
pH.

13th Congress of the World Federation of Nuclear Medicine and Biology.
c Takumi Inagaki, Hiroshi Yamaguchi, Naotoshi Fujita, Yuki Asano, Shinji Abe, Katsuhiko Kato. A study on the adsorption of '!'In solution in a plastic syringe.

Society of Nuclear Medicine and Molecular Imaging 2023 Annual Meeting, Chicago, IL, United State.

. Haruna Ikeda, Naotoshi Fujita, Ryuichi Nishii, Shinji Abe, Katsuhiko Kato. Dose evaluation in iodine-131 therapy of hyperthyroidism with heterogeneous thyroid iodine
distribution using SPECT images

c Takumi Inagaki, Naotoshi Fujita, Ryota Isobe, Tomoka Nagahara, Shinji Abe, Katsuhiko Kato. Comparison of adsorption of !'!In radiopharmaceuticals on acrylic and
polypropylene

. Ryota Isobe, Yoshinori Ito, Naotoshi Fujita, Kohei Nakanishi, Haruna Ikeda, Takumi Inagaki, Shinji Abe, Katsuhiko Kato. New analysis method using successive
approximations to obtain the H/M ratio in '2[-MIBG scintigraphy

36th Annual Congress of the European Association of Nuclear Medicine, 2023/9/9-13, Vienna, Austria

Takumi Inagaki, Hiroshi Yamaguchi, Naotoshi Fujita, Haruna Ikeda, Ryota Isobe, Tomoka Nagahara, Shinji Abe, Katsuhiko Kato. Comparison of !"'In and 2°'Tl
radiopharmaceutical adsorption on acrylic phantoms.

Tomoka Nagahara, Naotoshi Fujita, Haruna Ikeda, Takumi Inagaki, Ryota Isobe, Shinji Abe, Katsuhiko Kato. Clinical application of SPECT phantoms created using paper
phantoms.



Society of Nuclear Medicine and Molecular Imaging 2024 Annual Meeting, 2024/6/8-11, Toronto, Canada
Comparison of image reconstruction methods by a SPECT phantom using an inkjet printer

Tomoka Nagahara, Naotoshi Fujita, Tetsuro Katafuchi, Haruna Iwanaga, Ryota Isobe, Tomoya Inagaki, Ryotaro Tsunekawa, Kohei Nakanishi, Ryuichi
Nishii, Katsuhiko Kato

Age-related Variation in SUVR in "C-PiB PET Scans

Tomoya Inagaki, Naotoshi Fujita, Tomohiro Tada, Haruna Iwanaga, Ryota Isobe, Tomoka Nagahara, Shinji Abe, Kohei Nakanishi, Ryuichi Nishii,
Katsuhiko Kato

Relationship between ?°"Tc-MAA Planar Image Accumulation Distribution in Pulmonary Hypertension and Indices Obtained by Right Heart
Catheterization

Ryotaro Tsunekawa, Naotoshi Fujita, Haruna Iwanaga, Ryota Isobe, Tomoka Nagahara, Tomoya Inagaki, Shinji Abe, Kohei Nakanishi, Ryuichi Nishii,
Katsuhiko Kato

37th Annual Congress of the European Association of Nuclear Medicine, 2024/10/19-23, Hambrug, Germany

Evaluation of voxel-based absorbed doses calculated using SPECT imaging in iodine-131 therapy for hyperthyroidism |
Haruna Iwanaga, Naotoshi Fujita, Shinji Abe, Katsuhiko Kato



2010 RSNA Chicago 2010 SNM Salt Lake City




2012 B IS HETE Minster
| r |y g

/ — ——

Comparison of '#|.JMP SPECT,
"F.FDG PET/CT, and "*F-FDOPA
PETI/CT in detection of primary
and metastatic lesions of
cutaneous malignant melanoma

esariment of Regokgeel #nd Medcel Scences
%9078 Unwversty Graduste *hool of Medore. Jscar




2012 RSNA
Chica_go

————

Come 14 (30 woman. Mabgrant \pmphamms ot




Comparison of '*F-FDG

Scintigraphy in Detection of Bone Metas
Thyroid Cancer

Shinji Ito"?, Katsuhiko Kato', Mitsuru Ikeda®, Shingo Iwano', Naoki Makin

PET and Bone

~

es of

, Masanori Tadokoro*, Shinji Abe?,

Satoshi Nakano®, Masanari Nishino®, Takeo Ishigaki', and Shinji Naganawa'

'Department of Radiology, Nagoya University Graduate School of Medicine, Nagoya, Japan; *Department of Radiology, Toyota

Memorial Hospital, Toyota, Japan; *Department of Radiological Technology, Nagoya Uni
School of Health

Japan; * Deparmment of Radiology, Fujita Health Universit)
Nagoya University Hospital, Nagoya, Japan

We compared the efficacies of '8F-FDG PET and #*™Tc-bone
scintigraphy for the detection of bone metastases in patients
with differentiated thyroid carcinoma (DTC). Methods: We
examined 47 patients (32 women, 15 men; mean age * SD,
57.0 = 10.7 y) with DTC who had undergone total thyroidectomy
and were hospitalized to be given 31| therapy. All patients
underwent both whole-body '8F-FDG PET and #*™Tc-bone scin-
tigraphy. The skeletal system was classified into 11 anatomic
segments and assessed for the presence of bone metastases.
Bone metastases were verified either when positive findings
were obtained on >2 imaging modalities—2°"'Tl scintigraphy,
131] scintigraphy, and CT—or when MRI findings were positive
if vertebral MRI was performed. Results: Bone metastases
were confirmed in 59 of 517 (11%) segments in 18 (38%) of the
47 study patients. The sensitivities (visualization rate) for bone
metastases on a segment basis using '®F-FDG PET and **™Tc-
bone scintigraphy were 50 of 59 (84.7%) and 46 of 59 (78.0%),
respectively; the difference between these values was not
statistically significant. There were only 2 (0.4%) false-positive
cases in a total of 451 bone segments without bone metastases
when examined by '8F-FDG PET, whereas 39 (8.6%) were false-
positive when examined by #*™Tc-bone scintigraphy. Therefore,
the specificities of 18F-FDG PET and 2®™Tc-bone scintigraphy
were 449 of 451 (99.6%) and 412 of 451 (91.4%), respectively;
the difference between these values was statistically significant
(P < 0.001). The overall accuracies of '8F-FDG PET and " Tc-
bone scintigraphy were 499 of 510 (97.8%) and 458 of 510
(89.8%), respectively; the difference between these was also
statistically significant (P < 0.001). Conclusion: The specificity
and the overall accuracy of 8F-FDG PET for the diagnosis of
bone metastases in patients with DTC are higher than those of
2mTc-bone scintigraphy, whereas the difference in the sensitiv-
ities of both modalities is not statistically significant. In compar-
ison with ##™Tc-bone scintigraphy, ®F-FDG PET is superior
because of its lower incidence of false-positive results in the de-
tection of bone metastases of DTC.
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Skeleta.l imaging by '®F-FDG PET has been shown to
be useful in the detection of bone metastases of breast (/-6),
lung (1,4,7,8), thyroid (4), esophageal (4,9), gastric (4),
colorectal (4), endemic nasopharyngeal (7/0), renal cell
(11), prostate (1), ovarian (4), and testicular (4) carcinomas.
In most of these studies, '®F-FDG PET was proven to be
superior to conventional scintigraphic imaging using **™Tc-
labeled phosphate compounds (**™Tc-methylene diphospho-
nate [®™Tc-MDP] or ®™Tc-hydroxymethylene diphospho-
nate [**"Tc-HMDP]). For the detection and evaluation of
bone metastases of various kinds of carcinomas, **™Tc-bone
scintigraphy has been used widely because of its overall high
sensitivity and the easy evaluation of the entire skeleton (/2).
Howe 99mTc-bone scintigraphy leads often to false-
positive lesions and, consequently, its specificity is reduced,
because degenerative or inflammatory foci will be often
confused with metastatic diseases.

Differentiated thyroid carcinoma ([DTC] papillary and
follicular) is characterized by good prognosis in comparison
with carcinomas of other organs. The 10-y survival rate of
DTC is >80% because of treatments such as total thyroid-
ectomy and ablation of remnants with radioiodine (73).
However, metastases of thyroid carcinoma develop in 7%
23% of patients; the distant metastases occur commonly in
the lungs, bones, and brain, and bones are the second com-
mon site of metastases from thyroid carcinoma (74).

Several earlier reports showed that '’F-FDG PET is
highly sensitive in detecting DTC and is particularly useful
for the evaluation of patients with negative radioactive
iodine scintigraphy and elevated thyroglobulin levels (75—
20). For the detection of bone metastases of thyroid
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Comparison of 'F-FDG PET and Bone
Scintigraphy in Detection of Bone Metastases of
Thyroid Cancer

FIGURE 1. (A) T1-waighted MR image
(left) shows massive lesion of low sgnal
inmansity, and T2-weighted MR image
(nght} shows %asion of high signal Inten-
sity. (B} CT scan shows osteolytic
changes at thoracic spine (T4-T5). (C
and D) '"*F-FDG PET coronal image (C)
and " Tc-bone whole-body scintigram
(D) show high uptakes at thoracic spine
(T4-TE), sacrum, and ikac bones (arows)

.

Ito S, Kato K, et al. J Nucl Med. 2007;48:889-895



TABLE 3
Sensitivity, Specificity, and Overall Accuracy of "®F-FDG
PET and °°"Tc-Bone Scintigraphy in Detection of Bone
Metastases in Patients with DTC

9mMTc-Bone
Parameter 18F-FDG PET scintigraphy P

Sensitivity (%) 50/59 (84.7) 46/59 (78.0) 0.45"
Specificity (%)  449/451 (99.6) 412/451 (91.4) <0.001
Accuracy (%) 449/510 (97.8) 458/510 (89.8) <0.001

*Not significant.

Ito S, Kato K, et al. J Nucl Med. 2007;48:889-895

Nagoya University Graduate School of Medicine
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Comparison of ®F-fluoride PET/CT, ®F-FDG PET/CT and
bone scintigraphy (planar and SPECT) in detection of bone
metastases of differentiated thyroid cancer: a pilot study

12NAOTOSHI OTA, MD, >KATSUHIKO KATO, MD, PhD, 'SHINGO IWANO, MD, PhD, 'SHINJI ITO, MD, PhD, “SHINJI ABE, RT,
PhD, “NAOTOSHI FUJITA, RT, Ms, 4KEIICHI YAMASHIRO, MT, 3SEIICHI YAMAMOTO, PhD and
TSHINJI NAGANAWA, MD, PhD

rtment of

Professor Katsuhiko Kato

Objective: We compared the efficacies of ™®F-fluoride
positron emission tomography (®F-fluoride PET)/CT,
BE-fludeoxyglucose PET (®F-FDG PET)/CT, and **™Tc
bone scintigraphy [planar and single photon emission CT
(SPECT)] for the detection of bone metastases in patients
with differentiated thyroid carcinoma (DTC).

Methods: We examined 11 patients (8 females and 3
males; mean age = standard deviation, 61.9 = 8.7 years)
with DTC who had been suspected of having bone me-
tastases after total thyroidectomy and were hospitalized
to be given ' therapy. Bone metastases were verified
either when positive findings were obtained on both
31| scintigraphy and CT or when MRI findings were
positive if MRI was performed.

Results: Metastases were confirmed in 24 (13.6%) of 176
bone segments in 9 (81.8%) of the 11 patients. The sensitivities
of BF-fluoride PET/CT and **™T¢ bone scintigraphy (SPECT)

Differentiated thyroid carcinoma (DTC) shows a relatively
good prognosis compared with carcinomas of other organs,
and the 10-year survival rate of DTC is >80% because of
treatments such as total thyroidectomy and ablation of
remnants with radioiodine.! However, metastases of DTC
develop in 7-23% of patients; the distant metastases occur
commonly in the lungs, bones and brain, and the bones are
the second most common site of metastases of DTC.” Bone
scintigraphy using **™Tc-labelled phosphate compounds
[#™Tc-methylene diphosphonate (**™Tc-MDP) or *™Tc-
hydroxymethylene diphos; ate (7 has
been widely used for detecting and evaluating bone metas-
tases of various kinds of carcinomas because of its overall
high sensitivity and the uation of the entire ske

ton.” However, there were often false-positive cases in **™Tc

were significantly higher than those of ®F-FDG PET/CT and
WmTe bone scintigraphy (planar) (p <0.05). The accuracies
of '®F-fluoride PET/CT and °*™Tc bone scintigraphy
(SPECT) were significantly higher than that of *°™Tc
bone scintigraphy (planar) (p <0.05).

Conclusion: The sensitivity and accuracy of ®F-fluoride
PET/CT for the detection of bone metastases of DTC are
significantly higher than those of *™Tc bone scintigraphy
(planar). However, the sensitivity and accuracy of %™ Tc
bone scintigraphy (planar) are improved near to those of
BE-fluoride PET/CT when SPECT is added to a planar
scan. The sensitivity of ®F-FDG PET/CT is significantly
lower than that of F-fluoride PET/CT or ®*™Tc bone
scintigraphy (SPECT).

Advances in knowledge: This article has demonstrated
first the high efficacy of E.fluoride PET/CT for the
detection of bone metastases of DTC.

bone scintigraphy, because degenerative or inflammatory
foci were often confused with metastatic lesions. The ad-
dition of single photon emission CT (SPECT) to planar
acquisition of **™Tc bone scintigraphy has been shown to
exhibit a beneficial effect on the detection and evaluation of
bone metastases. *® Skeletal imaging by "*F-fludeox
positron emission tomography (**F-FDG PET)/CT has
been shown to be useful in the detection of bone metastas:
of various carcinomas including DTC.

Previously, we compared the efficacies of '®

planar *™Tc bone scintigraphy for the detection of bone

metastases in patients with DTC.® We found that the
i acy of *F-EDG PET for the




Comparison of '®F-fluoride PET/CT, '®F-FDG PET/CT and
w bone scintigraphy (planar and SPECT) in detection of bone

metastases of differentiated thyroid cancer: a pilot study

Ota N, Kato K, et al. Br J Radiol. 2014;87(1034)20130444.
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Abstract

Objective Recent many studies have shown that whole body “diffusion-weighted imaging with background body signal
suppression” (DWIBS) seems a beneficial tool having higher tumor detection sensitivity without ionizing radiation exposure
for pediatric tumors. In this study, we evaluated the diagnostic performance of whole body DWIBS and '®F-FDG PET/CT
for detecting lymph node and bone metastases in pediatric patients with neuroblastoma.

Methods Subjects in this retrospective study comprised 13 consecutive pediatric patients with neuroblastoma (7 males, 6
females; mean age, 2.9 +2.0 years old) who underwent both 18_FDG PET/CT and whole-body DWIBS. All patients were
diagnosed as neuroblastoma on the basis of pathological findings. Eight regions of lymph nodes and 17 segments of skeletons
in all patients were evaluated. The images of '>I-MIBG scintigraphy/SPECT-CT, bone scintigraphy/SPECT, and CT were
used to confirm the presence of lymph node and bone metastases. Two radiologists trained in nuclear medicine evaluated
independently the uptake of lesions in '*F-FDG PET/CT and the signal-intensity of lesions in whole-body DWIBS visually.
Interobserver difference was overcome through discussion to reach a consensus. The sensitivities, specificities, and overall
accuracies of '®F-FDG PET/CT and whole-body DWIBS were compared using McNemer's test. Positive predictive values
(PPVs) and negative predictive values (NPVs) of both modalities were compared using Fisher’s exact test.

Results The total numbers of lymph node regions and bone segments which were confirmed to have metastasis in the total
13 patients were 19 and 75, respectively. The sensitivity, specificity, overall accuracy, PPV, and NPV of '*F-FDG PET/CT
for detecting lymph node metastasis from pediatric neuroblastoma were 100, 98.7, 98.9, 95.0, and 100%, respectively, and
those for detecting bone metastasis were 90.7, 73.1, 80.3, 70.1, and 91.9%, respectively. In contrast, the sensitivity, specificity,
overall accuracy, PPV, and NPV of whole-body DWIBS for detecting bone metastasis from pediatric neuroblastoma were
94.7,24.0, 53.0, 46.4 and 86.7%, respectively, whereas those for detecting lymph node metastasis were 94.7, 85.3, 87.2, 62.1,
and 98.5%, respectively. The low specificity, overall accuracy, and PPV of whole-body DWIBS for detecting bone metastasis
were due to a high incidence of false-positive findings (82/108, 75.9%). The specificity, overall accuracy, and PPV of whole-
body DWIBS for detecting lymph node metastasis were also significantly lower than those of '*F-FDG PET/CT for detecting
lymph node metastasis, although the difference between these 2 modalities was less than that for detecting bone metastasis.
Conclusion The specificity, overall accuracy, and PPV of whole-body DWIBS are significantly lower than those of '*F-FDG
PET/CT because of a high incidence of false-positive findings particularly for detecting bone metastasis, whereas whole-
body DWIBS shows a similar level of sensitivities for detecting lymph node and bone metastases to those of '*F-FDG PET/
CT. DWIBS should be carefully used for cancer staging in children because of its high incidence of false-positive findings
in skeletons.

Keywords '*F-FDG PET/CT - Whole-body DWIBS - Neuroblastoma - Metastasis
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katokt@med.nagoya-u.ac.jp
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Evaluation of radionuclide therapy for the
palliation of bone metastasis pain using 82Sr:
comparison of SUV values of bone

metastases measured by 2°™Tc bone SPECT,
18F-fluoride PET/CT, '8F-FDG PET/CT
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Yoshinori Tsutsumi'-2), Tetsuro Odagawa'), Mika Tamura?,
Shinji Abe?), Katsuhiko Kato

) Department of Radiological and Medical Laboratory Sciences,
Nagoya University Graduate School of Medicine
2) Department of Radiological Technology, Nagoya University Hospital

@E Nagoya University Graduate School of Medicine




Patient /

=y

In this case SUV was increased only on bone SPECT
Bone SPECT 18F-fluoride PET/CT 18F-FDG PET/CT

-

Before After Before After Before After
January 2016 February 2016 January 2016 March 2016  December 2015 March 2016

) U

After T month After 2 months After 3 months
Hasegawa C, et al. J Nucl Med. 2019; 60 (suppl 1): 2029.
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« The flare phenomenon often occurred in bone
SPECT and '8F-fluoride PET/CT .

« The flare phenomenon was characterized by an early
and transient rise in uptake followed by a decline.

« Therise in SUV on bone SPECT may be attributed to the
flare phenomenon. Hasegawa C, et al. J Nucl Med. 2019; 60 (suppl 1) 2029.
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Conclusion

« The %SUV changes of 18F-fluoride were most
consistent with the results of clinical evaluation.

« In the evaluation of %SUV change using bone
SPECT, many cases showed results that were
not consistent with those of clinical evaluation
because of the flare phenomenon.

« The %change in SUV of 18F-FDG may not be
related to patient symptoms.

Hasegawa C, et al. J Nucl Med. 2019; 60 (suppl 1): 2029.
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standardized uptake values
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18F-fluoride PET/CT 8F-FDG PET/CT

AU Spe. auc Cutoff oo Spe. AUC

value value

0.894 0.881 0.96 0.741 0.881 0.832
0.873 0.819 0.926 0.654 0.750 0.753
0.842 0.952 0.961 0.746 0.614 0.766
C-L 10.71 0.841 0.882 0.941 2.94 0.712 0.711 0.772

SUVpeak Cervical 8.42 0.835 0.938 0.961 0.753 0.850 0.824
Thoracic 8.63 0.816 0.841 0.912 0.588 0.816 0.736

Lumbar 10.85 0.816 0.950 0.954 0.754 0.593 0.751

C-L - 0.843 0856 0933 232 0663 0735  0.76
C-L: Cervical-Lumbar, Sen.: Sensitivity, Spe.: Specificity

SUVmax Cervical

Thoracic

Lumbar

Ono R, et al. Eur J Nucl Med Mol Imaging. 2020;47: S200.
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Limited Efficacy of '8F-FDG PET/CT for Differentiation Between
Metastasis-Free Pancreatic Cancer and Mass-Forming Pancreatitis

Katsuhiko
Shinji Abe, RT, PhD,
Kazuhiro Shimamoto, MD, PhD,

Objective: Dif ation betweel

forming panc important to avoid unne

study was aimed at evaluating the efficacy of PET/CTwith '*F-FDG (FDG PET/
CT) for the differential diagnosis between them.

Patients and Methods: FDG-PET/CT was performed in 47 study patients with
pancreatic m: and without any detectable me 3
finally diagnosed as pancreatic cancer and the other 14 as pancreatitis, and thc
corresponding imaging data were evaluated retrospectiv he maximal SUV
(SUVmax) within the m: rere determined at 1 hour dnd mostly at 2 hours
after intravenous injection of FDG.

Results: SUVmax at 1 hour in pancreatic cancer wa:
that in mass-forming pz itis, and the change in S
time points was more consistent with pancreatic cancer than with mass-forming

of whicl

antly higher than
x from 1- to 2-hour

s. However, there
SUVmax values of both di:
cancer (>7.7 at 1 hour or >
pancr s (<3.37 at 1 hour or

found in the FDG uptake patterns of the ma:

Conclusions: Differentiation between metastasis-free pancreatic cancer and
difficult by FDG-PET/CT due to considerable

pancrea remained considerable o\ulappmu between tlu

rming pancreatiti

(> 7.7 at 1 hour or cancer or at the low

SUVmax (<3.37 at 1 hour or <

) for pancre:
53 at 2 hours) for mass-forming pancreatitis.

, pancreatic cancer, mass

(Clin Nucl Med 3:38: 417-421)

Anumbel of earlier repc

of pancr 'lllL cancer and therefore

ating pan( atic cancer from chronic pancreati :
Pxe\ ious studies reported the sensitivity and spe
for detecting pancreatic cancer as being 71%-100% and 64
respectively.” Recently, it was reported that FDG-PET
sensitive than multidetector row
MRI in the diagno 3
associated distant metastases, whereas the sensitivity of FDG-PET/CT

Received for publication October 21, 2012; revision accepted December 4, 2012.
From the *Department of Radiological and Me

University Graduate School of Medicine;

University anpllu] il f

\nhnnl of Mul

Nag

0 2013 by Lippincott Williams & Wilkins
)363-97 3/3806-0417

Clinical Nuclear Medicine  Volume 38, Number 6, June 2013
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was poor in detecting local lymph node metastasis.'® It was also shown

that there were certain limitati to FDG-PET in the diagnosis of

pzmcreatic ancer dnd lhdl fdl -negdli\e 5 mwhl occur when the

not detect small-

to 8 mm in diameter'? or he-

of pancreatic cancer that

than 1 cm in diameter.'> Besides, i reported that a de-

layed FDG-PET scanning at 2 hours postinjection w seful in dif-

ferentiating between malignant and benign pancreatic lesions in patients
in whom routine PET findings obtained at 1 hour were inconclu:

On the other hand, becaus not a tumo
substance, accumulation of thi i
induced inflammatory lesions in rats
to the increased glycolytic metal m in activated leukocytes, patients
with abdominal a 17 exhibited elevated FDG
uptake. Inflammatory pancreatic diseases could give rise to focal FDG
uptake in the same inten range as pancreatic cer.'$1 These
findings may 1It in low specificity of FDG-PET in differentiating
malignant tumors from benign lesions. Thus, obscure pomls still
remain about the usefulness of FDG-PET in d
cancer from chronic pancreatitis

It has been known that chronic pancreatitis clinically presents
as a focal tumorous swelling at some stage of the disease process.”
This feature has been variou
focal pancreatic mass,
pancreatic mass,?! or m:
of chronic pancreatitis h

n fact, it was reported that due

orming pancreati Because thi;
often been suspected to be a carcinoma, a

important to
The purpo.
findings of the ma:

to compare the FDG uptake

s-free pancreatic cancer and
atitis and to evaluate the efficacy of FDG-PET/CT
for the differential diagnosis between both di To the best of our
knowledge, this study is the first large-scale assessment to compare
FDG uptake findings in the ma: and ma

forming pancreatitis.

ATIENTS AND METHODS

Patients

/hole-body FDG-PET/CT was performed in 47 patients with
suspected pancreatic tumors and without any detectable metastases,
who were referred from the departments of internal medicine and
surgery of Nagoya University Hospital between April 2007 and
February 2009 (33 men, 14 women; age range, 44-81 years; mean
age = SD, 66 + 8.6 years), and the corresponding imaging data were
evaluated retrospectively. Thirty-three (20 men, 13 women; age
range, 48-81 years; mean age * SD, 66 + 8.1 years) of the 47 study
patients were finally diagnosed as having pancreatic cancer ( -
en cinoma and 1 ductal carcinoma) and the other 14 (13 men,
1 woman; age range, 44—79 years; mean age + SD, 65 £ 9.5 years)
had pancreatitis, including 5 cases of autoimmune pancreatitis.?*
In 33 cases of pancreatic cancer, 20 were operated on, 5 were

www.nuclearmed.com | 417
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FIGURE 1. SUVmax at 1 hour and 2 hours postinjection in

metastasis-free pancreatic cancer and mass-forming
pancreatitis.

Kato K, et al. Clin Nucl Med 2013;38(6):417-421.
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Images of a Case of Carney Triad by Combined F-18 FDG PET/CT

Katsuhiko Kato, MD, PhD,* Wataru Koike, MD, Shingo Iwano, MD, PhD,} Norihiro Usami, MD, PhD,}
Kohei Yokoi, MD, PhD,} Yuichi Ueda, MD, PhD,} and Shinji Naganawa, MD, PhDY

Abstract: Camey triad is a very rare condition with gastrointestinal stromal
tumor, pulmonary chondroma, and extra-adrenal paragangliomas. We pres-
ent the images of a patient with the complete triad, including total gastrec-
tomy for gastrointestinal stromal tumor at the age of 13, and a left pneumo-
nectomy for pulmonary chondroma at the age of 15. Results of F-18 FDG
PET/CT that was performed at age of 22 for recurrent pulmonary chondroma
also demonstrated new lesions in the neck, mediastinum, and abdomen
representing extra-adrenal paragangliomas.

Key Words: Carney triad, gastrointestinal stromal tumor (GIST),

ul_;n?v i ' chondroma, extra-adrenal paragangliomas, F-18 FDG PET/CT,
-13IMIBG

(Clin Nucl Med 2011;36: 698-700)
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Abstract

Purpose We conducted a pilot study to prospectively evaluate
the efficacy of PET/CT with '' C-choline (choline PET/CT) for
primary diagnosis and staging of urothelial carcinoma of the
upper urinary tract (UUT-UC).

Methods Enrolled in this study were 16 patients (9 men, 7
women; age range 51 — 83 years, mean+SD 69+10.8 years)
with suspected UUT-UC. The patients were examined by choline
PET/CT, and 13 underwent laparoscopic nephroureterectomy
and partial cystectomy. Lymphadenectomy and chemotherapy
were also performed as necessary in some of the patients. Of the
16 patients, 12 were confirmed to have UUT-UC (7 renal pelvis
carcinoma and 5 ureteral carcinoma), 1 had malignant lympho-
ma (ureter), 1 had IgG4-related disease (ureter), and 2 had other
benign diseases (ureter).

Results Of the 16 study patients, 13 showed definite choline
uptake in urothelial lesions, and of these, 11 had UUT-UC, 1
had malignant lymphoma, and 1 had IgG4-related disease.

N. Sassa- T. Yamamoto - M. Gotoh
Department of Urology, Nagoya University Graduate School
of Medicine, Nagoya, Japan
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Department of Radiology, Nagoya University Graduate School
of Medicine, Nagoya, Japan

@ Springer

Three patients without choline uptake comprised one with
UUT-UC and two with benign diseases. Of the 12 patients
with UUT-UC, 3 had distant metastases, 2 had metastases only
in the regional lymph nodes, and 7 had no metastases. Distant
metastases and metastases in the regional lymph nodes
showed definite choline uptake. The outcome in patients with
UUT-UC, which was evaluated 592 — 1,530 days after sur-
gery, comesponded to the patient classification based on the
presence or absence of metastases and locoregional or distant
metastases. Choline uptake determined as SUVmax 10 min
after administration was significantly higher than at 20 min in
metastatic tumours of UUT-UC (p<0.05), whereas there was
no statistically significant difference between the SUVmax
values at 10 and those at 20 min in primary tumours of
UUT-UC.
Conclusion This study suggests that choline PET/CT is a
g tool for the primary diagnosis and staging of

Keywords ''C-Choline PET/CT - Urothelial carcinoma -
ry tract - Renal pelvis - Ureter

Introduction

Urothelial carcinoma of the upper unnary tract (renal pelvis
and ureter; UUT-UC) is an infrequent genitourinary malig-
nancy accounting for 5 % of urothelial cancers and less than
10 % of renal tumours [1]. Analysis of epidemiological and
survival patterns of UUT-UC over the past 30 years in a
review of a large, population-based database in the USA has
shown that the incidence of UUT-UC has slowly risen, and
that increasing patient age, male gender, Afro-American race,
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SUVmax 6.28
Sassa N, Kato K, et al. Eur J Nucl Med Mol Imaging. 2014;41(12):2232-41.



TABLE 3
Sensitivity, Specificity, Accuracy, Positive Predictive Value, and Negative Predictive Value of

'1C_choline PET/CT in Detection of UUT-UC

Parameter Value %

Sensitivity 12" /13"

Specificity 9 /3"

Accuracy 14/ 16
Positive predictive value 12* /13"

Negative predictive value 243

* Including malignant lymphoma ;

** Including IgG4-related disease.

Sassa N, Kato K, et al. Eur J Nucl Med Mol Imaging. 2014;41(12):2232-41.
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Estimation of '2*I-IMP Arterial Blood Activity Using '#*I-IMP
Acquisition Data From the Lungs and Brain Without Any Blood
Sampling

Validation of Its Usefulness for Quantification of Regional Cerebral Blood Flow

Shinji Abe, RT,*1 Katsuhiko Kato, MD, PhD,*} Yoshitake Takahashi, BPharm,§ Naotoshi Fujita, RT, MS,}
Masato Yamashita, RT,} Masaki Shinoda, MT, i Mitsuru Ikeda, MD, PhD,} Naotoshi Ohta, MD,
Yasukazu Kajita, MD, PhD.,|| and Shinji Naganawa, MD, PhDY

Objectiv conventional methods for the estimation of regional cerebral
blood flow (rCBF) using '**I-labeled N-isopropyl-p-iodoamphetamine ('
IMP) autoradiography (ARG) require continuous or I-point arterial blood
ng. Patients who need rCBF quantification benefit from the avoidance
of arterial puncture. In this study, we attempted to develop a method without
any blood sampling to estimate '>*I IMP activity in the arterial blood sample
at 10 minutes after injection of 1231 IMP (Cal0) for the purpose of rCBF
quantification. For the evaluation of validity of this method, the mean of
rCBFs in various regions of the brain (mean CBF) calculated by '**I IMP
ARG method using the estimated Cal0 was compared with that calculated
using the Cal0 directly measured with the actual arterial blood sample. Both
groups of the mean CBF values were also compared with those measured by
0-15 H;0 PET ARG method.
Methods: 1-123 IMP ARG study was applied to 23 patients, and O-15 H,0
PET ARG was applied to 20 patients of them. Dynamic images of the lungs,
time series of s(allc images of the brain, and brain SPECT images were
acquired after injection of '’ IMP. Arterial blood sampling was done 10
minutes after m)u ion of '2* IMP. Multiple regression analysis was used to
timate Cal0 using 5 parameters from the lung washout counts, time series
of brain static counts, and brain SPECT average counts as the explanatory
variables and the Cal0 direc red with the actual arterial blood
sample as the objective variable, and the regression equation was calculated.
Results: Thu nbrcssmn equation was calculated by multiple regression
(209 x 1077 - LW3) — (2
-SPECT» + (1.06 - CbSPECTav) +
3: lung washout

count at 3 minutes after injection, Cb5: brain count at 5 minutes, Cb pre-SPECT:

£ brain count before SPECT, Cb SPECT av: average brain count during SPECT,

& closely correlated with the direct]:

and Cb post-SPECT: brain count after SPECT. The estimated Cal0 values
measured Cal0 values (r P <

01). The mean CBF values g) calculated by '*I IMP ARG

2 method using the estimated Cal0 also closely correlated with those calcu-
lated using the directly measured Cal0 (r = 0.818, P < 0.01). The mean
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CBF values calculated by the '] IMP ARG method using either the directly
measured or the estimated Cal0 significantly correlated (r = 0.698 and
0.590, respectively: 0.01) with those measured by O-15 H,0 PET ARG
method.

Conclusions: The ' IMP arterial blood activity can be estimated reliably
without any blood sampling using the ' IMP acquisition data from the
lungs and brain. This method can serve for a convenient and noninv.
rCBF quantification technique instead of the conventional methods requiri
arterial blood sampling.

Key Words: cerebral blood flow
in Nucl Med 2012:37: 258

/, 21 IMP, O-15 H,0, SPECT, PET

he measurement of regional cerebral blood flow (rCBF) is
necessary for evaluation of the cerebral circulation in the
diagnosis of pathologic changes of the brain. N-isopropyl-p[I-
123] iodoamphetamine ('**I IMP) has been widely used as a
tracer for the measurement of rCBF by SPECT. I-123 IMP has a
higher first-pass extraction fraction into the cerebral tissue and
negligible b: diffusion from there within an early time after
injection.’? These characteristics of '2*I IMP bring about a good
linear correlation between its accumulation into the cerebral
tissue and rCBF. Moreover, '**1 IMP is one of the most suitable
SPECT tracers used for the measurement of rCBF because it
excels in the contrast between normal and defective cerebral
areas
In the past few decades, many studies were conducted for
rCBF quantification using '>*I IMP. Quantification of rCBF using
23] IMP and SPECT based on the microsphere model was per-
formed by Kuhl et al.' In addition, there were several studies for
rCBF quantification using '>*I IMP based on the 2-compartment
model, the arterial blood as one compartment and the cerebral
tissue as the other compartment.*~* These quantification methods
for rCBF so far reported require continuous or 1-point arterial
blood sampling by arterial puncture that is invasive for patients.
A simple and reliable quantification method for rCBF using '#]
IMP SPECT has been developed by lida et al ("I IMP autora-
diography [ARG] method).”*® In this method, continuous arterial
blood sampling and measurement of the lipophilic fraction in the
blood samples were avoided, but 1-point arterial blood sample is
still necessary for determination of the arterial input function for
each subject.
Recent studies indicated that rCBF could be calculated using
'23] IMP and SPECT with venous blood sampling” or without any
blood sampling.'®~'? The methods without any blood sampling were
based on the microsphere model, and calculated the input function
by using dynamic lung images and estimated cardiac output.'®'! In

Clinical Nuclear Medicine * Volume 37, Number 3, March 2012
Lippincott Williams & Wilkins. Unauthorized reproduction of this article




ORIGINAL ARTICLE

Estimation of '2*I-IMP Arterial Blood Activity

Using '2°I-IMP

Acquisition Data From the Lungs and Brain Without Any Blood
Sampling

Validation of Its Usefulness for Quantification of Regional Cerebral Blood Flow

Shinji Abe, RT,*t Katsuhiko Kato, MD, PhD,*] Yoshitake Takahashi, BPharm,§ Naotoshi Fujita, RT, MS,}
Masato Yamashita, RT,} Masaki Shinoda, MT,} Mitsuru Ikeda, MD, PhD,] Naotoshi Ohta, MD,¥
Yasukazu Kajita, MD, PhD,| and Shinji Naganawa, MD, PhDY

Objective: The comventional methods for the estimation of regional cercbral
blood flow (rCBF) using *#llabeled N-isopropyl-p-icdoamphetamine (**°]
IMP) autoradiography (ARG) require comtimuous or 1-point artenial blood
samplmg, Patients who need rCBF quantification benefit from the avosdance
of artenial puncture. In this study, we attempiad to develop 2 method without
any blood sampling to estimate ***1 IMP activity in the artenial blood sample
at 10 minutes afler injection of "*1 IMP (Cal0) for the purpose of rCBF
quantificabion. For the evaluation of validity of this method, the mean of
rCBFs in vanious regions of the brain (mean CBF) caloulated by "I IMP
ARG method using the estimated Cal0 was comparad with that calculated
using the Cal0 directly measured with the actual artenal blood sample. Both
groups of the mean CBF values were also compared with those measurad by
0-15 H,0 PET ARG method.

CBF values calculated by the "7l IMP ARG method using cither the directly
measured or the estmated Cal0 significantly correlated (r = 0698 and
0.590, respectively; P << 0.01) with those measured by 0-15 H,O PET ARG
method.

Coaclusions: The "“'1 IMP artznial blood activity can be estimated reliably
without any blood sampling wsing the "I IMP acquistion data from the
lungs and bramn. This method can serve for a2 comvenient and nonimvasive

rCBF quantification techmque instzad of the conventional methods requinng
arterial blood sampling.

Key Words: cercbral blood flow, ' IMP, 0-15 H,0, SPECT, PET
(Clin Nuc! Med 2012;37: 258-263)

Abe S, Kato K, et al. Clin Nucl Med. 2012;37:258-263




0-15 H,0 PET Scan

0O-15 H,0O 370 MBq bolus
intravenous injection

y 90 sec

Brain scan
Arterial blood sampling ——

23] IMP data acquisition
with gamma camera

10 min

One-point arterial blood
sampling

IMP 222 MBq

intravenous injection f|nin 13 min

3 min 1 min 1 min

45-50 min
|

1 min

Lung dynamic Brain static Brain static image
image image (Pre-SPECT)
(5 min)

FIGURE 1. Outlines of the procedure of O-15
H,O PET ARG method and '3l IMP data
acquisition with a gamma camera.

Brain SPECT Brain static image
(Post-SPECT)

Abe S, Kato K, et al. Clin Nucl Med. 2012;37:258-263
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FIGURE 2. Data acquired after intravenous
injection of 23| IMP. A, Lung planar image
taken at 3 minutes after injection. B, Time
course of radioactivity of the lungs after
injection. C, Brain static images at 5 minutes,

13 minutes (pre-SPECT), and 45 to 50 minutes Abe S, Kato K, et al. Clin Nucl Med. 2012;37:258-263
(post-SPECT) after injection.
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Estimation of regional cerebral
blood flow using N-isopropyl-p-'23|
lodoamphetamine acquisition data
from the lungs and brain

An improved non-invasive technique

S.Abe’; K. Kato’; Y. Takahashi’; N. Fujita'; M. Ikeda?; N. Ota*; Y. Kajita®; 5. Yamamoto?;

S. Naganawa

jical Tech \
Aedi “
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A ) !
Keywords
Cerebral blood flow, '#I IMP, "*0-H,0, SPECT,
PET

Summary

Previously, we devised a method for
estimating '*| labeled N-isop p-lodo
amphetamine ('] IMP) arterial t activ

10 minutes after
MP (Ca10 thout any t a
| IMP autoradiography (ARG

lata, and verified its usefulness

Ity at ntravenous injection

m

pling using

acquisition

for quantification of regional cerebral blood
rCBF)

flow n this study, we attempted to

develop an improved noninvasive method for
estimating rCBF. | IMP

lies with 23 patients and '>0-H,0 posi

emission tomography (PET) ARG studies

with 20 patients were evaluated. Multiple re

gression analysis was used to estimate an in

tegral of the artenal blood counts during the

time after injection of % ([ Ca)

ISING param

and brain counts as the
and the

emission

planatory variat

fraction

[t

n single-ph
(SPECT

computed tomography

al and Medical Laboratory

the mean of rCBFs (mean CBF
0-H,0 PET ARG method] as the

variable The

average count
measured by
bjective regression
was as follows: Estimated |Ca
Cb12) - (1.57x10*- CbpreSPECT
+ 9.48x10°> ChpostSPECT) +
1.35x10*-L15) 6.95x1074-133) +
7.61x107%-181) - (0.417), where Cb12: brain

yunt at 12 minutes, Cbpre-SPECT: brain count

before SPECT, Cbpost-SPECT: brain count after
SPECT
and 81

values (mi/min/1

L15, L33, and L81: lung count at 15, 3

seconds, respectively. The mean CBF

00g) calculated using the es
timated |Ca values
with those measured by ""0-H,0 PET ARC

more closely correlated

method (r = 0.833, p < 0.01) than those ob
tained by our previous method (r = 0.590, p «
0.01 The rCBFs obtained by this

proximated m

method ap

values mec

} accurately to the
) PET ARG method

than those obtained by our previous method

ed by “O-H

schiusselworter
MP, *0-H,0, SPECT, PET

Nuklearmedizin 2014; 53: 221-226
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Zusammenfassung

n einer fruheren Arbeit wurde eine Me

2lit, ohne Blutentnahmen die
‘ i ;!'kl' )
IMP) im

Blut 10 Minuten nach intravenoser Injektion

thode vorge

Aktivitat

p-lodamphetamin ( arteriellen

abzuschatzen (Ca10), und deren Nutze

Quantifizierung des regionalen zerebralen

utflusses (rCBF) mittels '#*I-IMP-Autorac

graphie (ARG) verifiziert. In dieser Studie

wurde versucht, eine rbesserte, nicht-inva

sive Methode zur Schatzung des rCBF zu ent
wickeln Untersuchun

gen mit IIMP an 23 Patienten und
0-H,0-Positronenemissionstomographie
PET) ARG an 20 Patienten wurden evaluiert

Zur Abschatzung des Zeitintegrals der Zahira

te

n arteriellen Blut (JCa) nach Injektion

v wurde eine multiple Regressionsana
lyse durchgefiihrt. Dabei wurden Parameter
aus den Aufnahmeserien uber der Lunge und
jem Gehimn als erklarende Variablen verwer

det. Zie

chsct

able war der Quotient aus der

thichen Zahlrate des Gehims in

Einzelphotonen-Emissionscomputerto
graphie (SPECT) und dem Mittelwert der

3Fs (mittlerer CBF) gemessen
0-H,0-PET-ARG Die Re
chatztes

mittels
essi

gres
onsgleichung lau Ca

(1,57x10

09%x104-Cb12)
SPECT) + (9,
(1,35%104-L15)

(7,61x104-181)

die Zahlrate fu
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IMP without any blood sampling: A new method that
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Brain static images
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Multiple regression analysis

Explanatory variables

|

~

LL.15: Lung count at 15 sec after injection Cb12: Brain count at 12 min

\before SPECT

L.81: Lung count at 63 sec after injection

- r
L.33: Lung count at 33 sec after injection Cbpre-SPECT: Brain count J

Cbpost-SPECT: Brain count
after SPECT

~

[ F(x) = SPECT average counts / PET CBF ]
Abe S, Kato K, et al. Nuklearmedizin. 2014;53:221-226.




y=0.7749x + 1.4661
r=0.880
n=20

Estimated F(x)
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Estimated F(x) = -1.57 X 10-*-CbpreSPECT+9.48 X 10-> - CbpostSPECT+1.35
X 104-L15-6.95% 104-1L.33+7.61 X 104-L81+7.09 X 10-3-Cb12-0.417
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The 2%-IMP autoradiography ( ARG ) method™ has
been well used for quantification of the cerebral blood
flow ( CBF ).This method requires the 123|-IMP activity
in the arterial blood sample obtained by arterial
puncture at 10 min after IMP injection ( Ca10 ).
Arterial puncture is invasive and burden for patients. acquisition data.

*'5da H, oh H, Nakazawa M, ot al. Quanttative mapping of rogional cersbeal blood flow
using lodine- 123-IMP and SPECT. J Nucl Med 1984; 352019.2030

« Recently we devised a more simplified method for estimating Ca10 ( this method ).

*Previously, we devised a method for estimating Ca10 using multiple regression analysis
without any blood sampling and proposed the noninvasive ARG method for quantification of
CBF ( the previous method )2 . There is a significant correlation between the CBF values
obtained by the previous method and those obtained by the 180-PET method. The previous
method does not require any blood sampling, but it needs 5 parameters from 23|-IMP

TP55 The validity of the newly developed noninvasive method for estimating
cerebral blood ﬂow using 123I IMP acqwsmon data from the lungs and brain
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e 1o arry & 7 ¥ yem, phesmse gty for which company you e

=g
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« Then we developed a noninvasive method for the estimation
of an integral of arterial blood counts of '2|-IMP injection
( fCa ) using 6 parameters from the 123|-IMP acquisition data.
The CBF values calculated using the estimated ICa closely
correlated with those measured by the '50-PET method*?

*IAbo S, Kato K, Takahashi Y, et al. Estimaton of reglonal cerabral biood flow using N-isopropyl-p-*=1
“Abe S, Kato K, Takahashi Y, ot al. Estimation of 123 IMP arterial blood activity using 1123 IMP lodoamphetamine acquisition data from the lungs and brain. An Improved non-imvasive Sechnique.
acquisiion data from the lungs and brain without any blood sampiing. Cin Nnol Med 2012; 37:258.263,

Nukioarmedzin. 2014.53(8)

= Consecutive 134 patients underwent brain SPECT for '2|-IMP ARG method for

The purpose of this study is to evaluate the clinical usefulness of this method for quantification of CBF. quantification of CBF in Nagoya University Hospital between April 2012 and February 2014.

The study was performed according 10 o approval of e Ethica Committee of Modicine at Nagoya University for Human studes.

Calculate the regression equation for estimating Ca10 using multiple regression analysis in 35 patients.

. (No. 13.318)

Calculate the estimated Ca10 by applying the regression equation to the other 99 patients. CEL L e L e

- Collimator: Low medium energy general se ( LMEGP
. Calculate the mean CBF values using the estimated Ca10 ( mean CBF: the average value of regional S e e [V gy glimtionspt\‘/rXEOA( )
CBFs calculated by 3D-SRT ). it i) PP

. Compare between the mean CBF values calculated using the estimated Ca10 and those calculated e e

using the measured Ca10 in each patient group.

3D-auto ROI analysis software three-dimensional stereotaxic ROI template ( 3D-SRT ) (Fuji Film Rl Pharma)

Fujita Y, et al. EANM'14, Gothenburg, Sweden.

Nagoya University Graduate School of Medicine



Table 1 Profile of patients examined for calculating the
regression equation to estimated Ca10

Fig.1 Outline of the procedure of '>*l-IMP data

acquisition in this method

25.JMP(167MBq) One- point arterial biood

Age range (mean £ SD ) Male

Fig.2 Outline of the procedure of '2°|-IMP data
acquisition in the previous method

Patients Number IV injection 53'“9"”9 at 10 min 2| IMP One- point arterial blood
PR IV injection sampling at 10 min
Parkinson's disease 55-80 (69.13+7.31) 10/13 23 h
Commonorinlemal robd 5 (oo uon7a)  an s IlIl-+ Il B = I
artery occlusion or stenosis Lung dynamic image Brain SPECT Lung Brai : Brai Brain SPECT ) .
Moyamoya disease 17-45(31+£19.80) o3 2 for Smin for 30 min ( 6x5min ) dynamic rla"l“\:;nc S;’l: For 30 min , Bmmbrstiuc_
= 2 mage min
Cerebral infraction 42 (42 +0.00 30 3 Dynamic Dynamic SPECT A i IM3%e  forimin  Ima
| ( ) acquisition acquisition Dynamic SPECT reconstruction for 3 min for 1 g‘ei"
Common carotid artery &5 10 1 - S
dissection Tme fsecx300fames :05’:1: : Scatter correction TEW
. n - - -
i i Attenuation « The previous method requires lung dynamic image, three
Middle cerebral artery stenosis 7 10 1 i i = CTAC = z oE 5 y
o St Tane ety R i ey corection times of brain static images and brain SPECT.
IMP injection injection :
Total 17-80 (62.76 £ 15.32) 19/16 35 - mage
Msa_:;x 128 x 128 128 x 128 reconstruction FLF
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Fig.3 Multiple regression analysis to calculate
the regression equation in 35 patients

Objective variable Explanatory vanables
ucCL
Sum of UCL and CB1
Measured Ca10
CB6
Body weight ( BW)
- ~ - cB1 = s cB6 \
we | JCL mepaits ) 10-15 min aher ‘ Fuo min after IMP
mject\lon ‘. f samping at 1 é. IMP injection ) injection
]

Lung dynamic image
for 5 min

CcT

Brain Dynamic SPECT for 30 min
( 6x5min )

Fig.4 The area under the time-activity
curve of the lungs ( UCL )

injection )

’ \
) —-—

UCL -

Time & (min)
Time-activity curve

Fig.5 The counts of brain
projection data ( CB )
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The regression equation for
estimating Ca10
Estimated Ca10

- 0-1 16 - 20min 20 - 25min
B | i | i | =1070.1 + 217 x10-3a - 8.08b

- 223x10-3c + 247x10-3d

(a:UCL, b:BW, c:UCL+CB1, d:CB6 )

This method can provide the estimated Ca10 values
equivalent to those obtained by the previous method.
The correlation coefficients between the estimated
Ca10 and the measured Ca10 is obtained by this
method ( r = 0.894 ) and the previous method ( 0.907 )
are nearly equal.

Fujita Y, et al. EANM'14, Gothenburg, Sweden.

Nagoya University Graduate School of Medicine




Apply the

Estimated Ca10

gression

quation to 99

=1070.1 + 217 x10-3a - 8.08b
-223x10-3¢c + 247 x10-3d
( a:UCL, b:BW, ccUCL+CB1, d:CB6)

Patients
Parkinson's disease

Common or internal carotid
artery occlusion or stenosis

Moyamoya disease
Cerebral infarction
Others**

Total

Age range ( mean £ SD) Male/F -

years
49-78 (68.55+6.74) 9/20
4981 (68.75+9.11) 2973
25-66 (40.29 £ 12.44) 3/11
36-71(51.92 £ 12.24) 57
38-79 (55.08 + 13.58 ) 9

25-81(60.97 £14.40) 49/50

“others : middio cerebral artory ooclusion of S10N0SES, scrtitis sysdremes, Motor nouron disease,
easontial tremor, spinocerebeliar dogoneration, demeontia, amnesia, homonymous homianopaia

Fujita Y, et al. EANM'14, Gothenburg, Sweden.
Nagoya University Graduate School of Medicine




Fig.6 Comparison between the estimated Ca10
and the measured Ca10 in the total 99 patients

The estmated Ca10 (cps/g)

g
3
3
2
2
[EN
-
3
E
=

The mean CBF value caoulated

NCSUIL

n=99 r=077 (p<0.01)
2000

1600

1200

800

400

y =0.7469 x + 255.82

Comparison between the mean CBF values calculated using the
estimated Ca10 and those calculated using the measured Ca10

Table 3 Correlation coefficients between the mean CBF values calculated

in each patient group

using the estimated Ca10 and those calculated using the measured Ca10

Patients

Correlation coefficient (p < 0.01)

Parkinson’ disease

Commeon or internal carotid artery

occlusion or stenosis
Moyamoya disease

The measured Ca10 (cps/g)

Fig.7 Parkinson’s disease

n=29 r=0.795 (p<0.01)
y=1.0842x +469

using he estimated Ca10
{midminy 100g)

0 80
The mean CEF value calculated using the
measured Ca10 (mifmin/100g)

Fig.10 Cerebral infarction

n=12r=0771(p<0.01)
y=08126x+6.79

using he estimated Ca10
{midmin 100g)

0 a a A
0 20 60 80
The mean CBF value cakulated using the

meazured Ca10 (mlimin/100g)

The mean CBF value calodated

The mean CBF value caladated

Cerebral infarction
Others
Total

(n=29) 0.795

(n=32) 0.784

0.624
0.771
0.851
0.785

(n=14)
(n=12)
(n=12)
(n=99)

Fig.8 Common or internal carotid

artery occlusion or stenosis
n=32r=0.784 (p<0.01)
80 r y=08445x +584

60

using he estmated Cal0
(m¥min/100g)

40 60 80
The mean CBF value cakulated using the
measured Ca10 (miimin/100g)

Fig.11 Others

n=12 r=0.854 (p<0.01)
y=06842 x + 7.63

using he estmated Cal0
(m¥min/100g)

0 20 40 60 80
The mean CBF value calculated using the
measured Ca10 (ml/min/100g)

Themean CBF value calodated

The mean CBF value caloulated

using he estimated Call

using he estimated Ca10

Fig.9 Moyamoya disease

n=14r=0624 (p<0.01)
s )= 0B01EX + 12687

(m¥min/100g)

O J
0 80
The mean CEF value calculated using the

measured Ca10 (mimin/100g)
Fig.12 Total patients

n=99 r=0785(p<0.01)
y = 0.8957 x + 2.80

{midmin/ 100g)

The mean CBF value calculsted using the
measured Cal0 (mimin/100g)

Fujita Y, et al. EANM'14, Gothenburg, Sweden.



» This study verified that the newly developed noninvasive method, which is
more simplified than the previous method, can estimate reliably the Ca10
values available for quantification of CBF in different patient groups.

Fujita Y, Abe S, Odagawa T, Niwa A, Tsuchiya S, Koshiba Y, Fujita N, Kono H,
Yamamoto S, Kato K. Validity of a Newly Developed Noninvasive Method for
Estimating Cerebral Blood Flow Using 123I-IMP Acquisition Data from the
Lungs and Brain. Medical Research Archives. 4(6),2016. DOI:
http://dx.doi.org/10.18103/mra.v4i6.634

T Fujita Y, et al. EANM'14, Gothenburg, Sweden.
;"}‘o
(gg Nagoya University Graduate School of Medicine
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i 1)
Comparison of the Cerebral Brood Flow Fixed Quantity Value
by the Difference Between the Image Reconstruction

and Attenuation Correction in the " 7I-IMP ARG Method

if e F 1 # il
T'omotaka Kumazawa, Shinji Ase and Naotoshi Fujrra F7E R FE TS

Comparison of the Cerebral Brood Flow Fixed Quantity Value
Katsuhiko Kato . 4
1 Lat 3 \‘ by the Difference Between the Image Reconstruction

and Attenuation Correction in the '*’I-IMP ARG Method

ticle recetved : Oct 17

Summary Tomotaka Kumazawa, Shinji Ae and Naotoshi Fujrra

PR TR RO T 5 IIMP ARG met Nagoya University Hospital

tion (CTAC) and image reconstru by the ordered sul

opriate when compared with the conventior Katsuhiko Kato
z tion method tenuation t 1 to assess 3 Department of Radiological and Medical Laboratory Sciences, Nagoya University Graduate School of Medicine

s da d the ARG method. Combination of the dispo i et o FBP + article received : Oct 17. 2017
g. FBP + CTAC, and OSEM + CTAC. Regarding mCBF, a fixed quantity of grounds did not

with either CTAC or OSEM a lot, lue equiv t ) al method Summary

acquired. The reason is considered h y that had taken CCF correctly ver, in rCBF, using

CTAC, it was suggested that CBF, which also considered absorption of the skull, can be computed In the quantification of cerebral blood flow using the '*ILIMP ARG method, the applicability of CT

Moreover, be g mstructi v the OSEM method has the r to attach contrast, the fall attenuation correction (CTAC) and image reconstruction by the ordered subsets-expectation maximization

OSEM) method is appropriate when compared with the conventional method. CBF was computed by

Key words : IMP, ARG, CTAC, OSEM changing the combination of the image reconstruction method and attenuation correction method to assess 38
; MP, ARG, CT! L

patients  data, which enforced the ARG method. Combination of the disposal method was set to FBP +
el Chang, FBP+ CTAC, and OSEM + CTAC. Regarding mCBF, a fixed quantity of grounds did not change
amphet: with either CTAC or OSEM a lot, and it was shown that a value equivalent to the conventional method was

acquired. The reason is considered to be the body that had taken CCF correctly. However, in rCBF, using

CTAC, it was suggested that CBF, which also considered absorption of the skull, can be computed.
3 I 1 T H T Moreover, because image reconstruction by the OSEM method has the character to attach contrast, the fall
7z Autoradiography (ARG) ZEHUE (H R LTV part of a blood flow may be shown notably.

5 I-IMP ARG
- . Key words : IMP, ARG, CTAC, OSEM

iy o 9

RRIZE, fth. 1231-IMP ARGEICB TP ERBEEES S UEBHIEEDEVICLIMmFERIED LE. MEFHF. 2018; 38(4): 479-486.

Nagoya University Graduate School of Medicine
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Filtered back projection
** CT based attenuation correction
“* Ordered subset expectation maximization
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Investigation of Factors Relevant to the Differences among
Facilities and SPECT Scanners for Standardization

of Dopamine Transporter Scintigraphy

Fujrra and Shinji ABE
I'echnology, Nagoya Unive

Katsuhiko KaTo
nartment of Radiological and Medical Labo:

Nagoya Un Graduate School of

I'aku AoKI
Department of Radiological Technology, Kariya Toyota General Hospital

Mitsuo SuciIMOTO

Department of Radiological Technology, | F ross Nagoya Daini Hospital

cle received : Nov

Summary

dopamine trans sci raphy with “T-ioflupanc S widely used in Japan since

January 2014, there are actually differences among im: acquired in various facilities We evaluated
red data about the dose lincarity, single photon emission compute 1 tomography (SPECT
resolution, 1 specific binding ratio SBR) on the of dopamine trar reer T btained fr
11 hospitals ased on the results, we inves - the factors r nt to t s among facilitics ar
SPECT scanners for realizing the standardization ¢ amine 1 \ Using 15 SPE(

scanners (11 models), SPECT in were acquired according to either the acquisition and reconsts
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Analytical Verification on Spatial Resolution Dependence of

Specific Binding Ratio in Dopamine Transporter Scintigraphy

Naotoshi Fujita, Shinji ABE,
Yasuhiro SAKURAGI and Takuva NisHIMOTO

Department of Radiological Technology, Nagova University Hospita

Katsuhiko KaTo
Department of Radiological and Medical Laboratory Scienc
Nagova University Graduate School of Medicine

29 92017

article received : Mar
Summary

We analyucally verified the spatial resolution dependence of the specific binding ratio (SBR) excluding
the variation factors (e.g. image noise) of the actual measured images by using a numerical phantom with

various spatial resolution. Firstly, we created a numerical striatal phantom based on the Talairach at

I'hen, numerical phantom images with various spatial resolutions obtained by applying three
dimensional Gaussian filter to above numerical striatal phantom.  Based on the method of Bolt et a SBRs

SBRp,) were calculated from numerical phantom images, we investigated the variability of SBRg,;, and its

factors accompanying the change of spatial resolution.  As a result, in numerical phantom images simulatir
various spatial resolutions, SBRy,, tended to decrease with the spatial resolution deterioration. The SBRg,
lecreased by about 3% from the theoretical value at the spatial resolution corresponding to the clinic:
condition (full width at half maximum : FWHM is about 13 mm When the spatial resolution was further
leteriorated (FWHM is about 20 to 30 mm). the SBR g, decreased by 10 to 30% from the theoretical value

Alt

ough SBRpy, is a calculation method that considers partial volume effect due to spatial resolution

deterioration, it was revealed that SBRy,, has spatial resolution dependence in this paper

Key words : l)upul’:‘i'n transporter scintigraphy, Specific binding ratio (SBR), Spatial resolution, Numeric:

striatal phanton
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w Specific Binding Ratio 22 & 53 % REIK 77 1% (C B8 I~ S A AT RIARELE

_ (1 Ctyor
SBRpoit = ( / V, / C,~ Vvor L
- I, :The volume of striatum i__‘___:__‘___i
* Ct,o :The total counts in the striatal VOI
- G : The counts concentration in the reference region

* Ko :The volume of the striatum VOI

SPECTE{RDEVZFE 5T BREICERTHE T BH/IRD
HCEBERRTHIEHICHBASNETFIE

Tossici-Bolt L, et al. Eur J Nucl Med Mol Imaging, 33(12): 1491-1499
XEATIIDaTView TRLNSSBRAZHT S

RIR - B ZHELO =B AN EICLIRETIZZITDNTIVSAS,
SBRg D Z M5 R REE R DKRTFHICBIT M RIX/ZESN TV

B{RNEBCLVER D BEEEZLSE=BET7MAZRVBZLT,
EAEGEDFHF OETHEREZHEIRL /=SBRy, DR S REEKFIEICDIVT,
2RV - R 2 Y

BE, f. K=Y AR—FS 2 F 5574128133 Specific Binding RatioD 22 1 R EEMR TR IEICBI I 2 MR 4T BUMRET. &
EZEH#. 2018; 38(2): 191-198.
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(original image)

HE77 b AIC= XRITGaussian filterZz

BT A LT HRLE 2RO REE
i BISHRURET7MAZERLE

kernel : 20 mm

BoONIRFERET7NLDSESR

FWHM of
kernel : 30 mm SBRBoltéimb’%wzlziﬁ{ﬁégﬁﬁ“—%
I BSBRe:ELTE
Voxel size 2mmX2mmX 2 mm
Number of matrix
(Transaxial direction) 128 x 128
Number of slice 55 R
(Longitudinal direction) |" \I
Background count 50 (const.) ! n !
Striatal counts 100, 150, 200, 250, 300, 350, 400 ot B,
Expected SBRgt 1,2,3,4,5,6,7
No Filter
FWHM of kernel ’
[mm] 4,6,8,10,12,14, 16,

18, 20, 22, 24, 26, 28, 30
Number of phantom type 105 types
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(b) Relationship of the spatial resolution (FWHM of Gaussian filter) and rates of change of SBRg;,
Each rates of change of SBRg,;, were obtained by 100 X (measure: d SBRg,;, - expected SBRg.,)/ expected SBRgy..
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Investigation about the Optimum Image Processing
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I'racer accumulation evaluated
quantitative measurern ) (SBR). SBR is cha
iction paramete y tF [0 climinate differer
mners, SPECT images w according to the standardize

parameters (clinical j ters We determined the optimal acquisition and 1
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Abstract

Purpose: Accurate tracer accumulation evaluation is difficult owing to the par-
tial volume effect (PVE). We proposed a novel semi-quantitative approach for
measuring the accumulation amount by examining the approximate image.
Using a striatal phantom, we verified the validity of a newly proposed method
to accurately evaluate the tracer accumulations in the caudate and putamen
separately. Moreover, we compared the proposed method with the conventional
methods.

Methods: The left and right caudate/putamen regions and the whole brain
region as background were identified in computed tomography (CT) images
obtained by single-photon emission computed tomography (SPECT)/CT and
acquired the positional information of each region. SPECT-like images were
generated by assigning assumed accumulation amounts to each region. The
SPECT-like image, approximated to the actual measured SPECT image, was
examined by changing the assumed accumulation amounts assigned to each
region. When the generated SPECT-like image most approximated the actual
measured SPECT image, the accumulation amounts assumed were determined
as the accumulation amounts in each region. We evaluated the correlation
between the count density calculated by the proposed method and the actual
count density of the 123| solution filled in the phantom. Conventional meth-
ods (CT-guide method, geometric transfer matrix [GTM] method, region-based
voxel-wise [RBV] method, and Southampton method) were also evaluated. The
significance of differences between the correlation coefficients of various meth-
ods (except the Southampton method) was evaluated.

Results: The correlation coefficients between the actual count density and the
SPECT count densities were 0.997,0.973, 0.951, 0.950, and 0.996 for the pro-
posed method, CT-guide method, GTM method, RBV method, and Southampton
method, respectively. The correlation of the proposed method was significantly
higher than those of the other methods.

Conclusions: The proposed method could calculate accurate accumulation
amounts in the caudate and putamen separately, considering the PVE.

KEYWORDS
FP-CIT, specific binding ratio, quantification, dopamine transporter, SPECT
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Materials

PET-CT systems

Biograph16 (SIEMENS)
The brain phantom IB-10 (Kyoto Kagaku Co., Ltd.)
The cylindrical phantom (YAMATO Jushi Inc.)
Image J "
The solution of 18F
The lead-made neck shield

Fig.2 The lead-made neck shield

Honda M, et al. EANM'17, Vienna, Austria.



i)

Conclusion

When the cylindrical phantom was located out of
FOV, there was the influence of scattered radiation
out of FOV on coincidence events.

When the distance between the cylindrical phantom
and the detector was within 10 cm, there was the
Influence of scattered radiation out of FOV on SUV.

Effect of scattered radiation out of FOV was
reduced by using the lead-made neck shield and
scatter correction.

Honda M, et al. EANM'17, Vienna, Austria.
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w Purpose

« Standardized uptake value ratio (SUVR) is used as a

guantitative evaluation method. SUV (region of interest )

SUVR=
SUV (reference region)

« we aimed to compare the validity of the cerebellar cortex,
pons, and corpus callosum as the reference regions.

® cerebellar cortex

Fig. 2 VOlIs of the reference regions.
HERX, 5. BAREZRNTZSRAEFNAR, 2020, A,
Nagoya University Graduate School of Medicine
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SUVR cerebellar cortex

Results

3.5
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We examined whether the cerebellar

3.0
cortex, pons, or corpus callosum ® 25
was a valid reference region. gl 20
-MMSE -ACE-R total X 15
-ACE-R attention -ACE-R memory 2 10
SUVR was best correlated with cognitive 0.5
functional testing with the cerebellar 0.0
cortex as the reference region.
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Abstract

Objectives Standardised uptake value ratio (SUVR) is usually obtained by dividing the SUV of the region of interest (ROI)
by that of the cerebellar cortex. Cerebellar cortex is not a valid reference in cases where amyloid p deposition or lesions are
present. Only few studies have evaluated the use of other regions as references. We compared the validity of the pons and
corpus callosum as reference regions for the quantitative evaluation of brain positron emission tomography (PET) using
"'C_PiB compared to the cerebellar cortex.

Methods We retrospectively evaluated data from 86 subjects with or without Alzheimer’s disease (AD). All subjects under-
went magnetic resonance imaging, PET imaging, and cognitive function testing. For the quantitative analysis, three-dimen-
sional ROIs were automatically placed, and SUV and SUVR were obtained. We compared these values between AD and
healthy control (HC) groups.

Results SUVR data obtained using the pons and corpus callosum as reference regions strongly correlated with that using the
cerebellar cortex. The sensitivity and specificity were high when either the pons or corpus callosum was used as the reference
region. However, the SUV values of the corpus callosum were different between AD and HC (p<0.01).

Conclusions Our data suggest that the pons and corpus callosum might be valid reference regions.

Keywords Standardised uptake value ratio - Brain - Positron emission tomography imaging - ''C-Pittsburgh Compound-B -
Alzheimer’s disease

Introduction

Alzheimer’s disease (AD) is pathologically characterised
by neurofibrillary tangles and amyloid p (Ap) deposition.
Ap deposition is a pathological feature that arises from the
carliest stages of AD onset and begins decades before the
onset of cognitive decline [1]. ''C-Pittsburgh compound-
B (PiB) is an amyloid imaging agent developed by Mathis
et al., derived from the structure of thioflavin T, which is
used to detect AP deposition in vitro [2]. Amyloid imaging

Katsuhiko Kato
katokt @med.nagoya-u.ac.jp

Extended author information available on the last page of the article

Published online: 09 May 2023

with ''C-PiB enables the visualisation of AB deposition in
the brain. Amyloid imaging has made it possible to evaluate
AP deposition in the brain before death; however, it still has
to be confirmed at autopsy [3]. Therefore, amyloid imag-
ing using positron emission tomography (PET) is important
for the early diagnosis of AD. The development of thera-
peutic agents for AD has been a focal area of research [4,
5]. Besides helping in AD diagnosis, amyloid imaging with
'C_PiB PET also aids in evaluating the therapeutic effect of
clinical treatments. Several studies have used the standard-
ised uptake value ratio (SUVR) as a quantitative evaluation
of brain PET using ''C-PiB [3, 6, 7]. SUVR is obtained by
dividing the SUV of the region of interest (ROI) by that of
the reference region. Generally, SUVR is evaluated using the

@ Springer
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Method 1 Method 2
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Murayama R, et al. Eur J Nucl Med Mol Imaging. 2020;47: S223.
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Aim Recently IQ-SPECT, which consists of cardiac focusing-collimator (SMARTZOOM), cardio-centric acquisition, and resolution recovery iterative reconstruction algorithms (3D-
OSEM), has been developed in the field of nuclear cardiology. IQ-SPECT delivers cardiac imaging 4 times faster than conventional SPECT acquisition with scan times as low as
4 minutes per acquisition. This study was performed to evaluate the basic characteristics of the cardiac focusing-collimator such as its influences on the uniformity, resolution,
and dose linearity of SPECT images.

Materials and Methods
Gamma camera and SPECT-CT (Fig.1) Phantom (Fig.2)
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Fig1. Siemens Symbia-T (A) and Siemens Symbia-T6 (B) Fig2. NEMA body phantom (A) and line source phantom(B and C) Fig.3 Dose linearity phantom (A and B)

Dose linearity phantom was made of seven syringes (diameter, 45mm).

The Tc-99m solution was enclosed into dose linearity phantom. Concentration of the
solution varied between 0%(water) and 100%(114kBg/mL). Each concentration was
measured in the well counter and cpm was calculated.

Collimator Line source phantom was made of expanded polystyrene and fluororesin tube. The Tc-99m solution
Cardiac focusing-collimator (CF) was enclosed into NEMA body phantom and line source phantom. Concentration of the solution
Low energy high resolution collimator (LEHR) enclosed into NEMA body phantom was 38.4 kBg/ml and that enclosed into line source phantom was
4.6x10° kBg/ml .

Uniformity of SPECT images

The data was acquired with Siemens Symbia T-series using
LEHR and CF, and NEMA body phantom on bed. The data
acquisitions were made by regarding the center of the
phantoms as the center of the heart in IQ-SPECT.

Acquired data were reconstructed, and SPECT images were
compared. We drew a circle region of interest (ROIl) on the
reconstructed SPECT images. The center of the circle was
regarded as the rotation center , and the diameters varied ; collimator. /
between 100mm and 200mm (Fig.4) . We calculated each acquisition range of SPECT Acquisition range of SPECT  Table 2 shows reconstruction parameters of each Acquisition range of SPECT
coefficient of variation (CV) from mean counts and standard Fig.4 Drawing of circle Fig.5 Determination of line collimator. ) X

deviations (SD) determined on the circle ROIs. ROIs profiles Fig.6 Drawing of ROI

Resolution of SPECT images

We determined line profiles in each line source on
the reconstructed images(Fig. 5) and calculated full
width half maximum (FWHM) .

For evaluation of the resolution of SPECT images,
CT based attenuation correction and scatter
correction were not performed.

Dose linearity of SPECT images

Acquired data were reconstructed, and circle ROIs
were drawn on the reconstructed SPECT images
manually by adjusting the ROI boundaries to the
syringe boundaries of the reconstructed SPECT
images (Fig.6).

Table 1 shows recording parameters of each

Niwa A, et al. EANM'13, Lyon, France.




Results
Uniformity of SPECT images

Resolution of SPECT images
A

CF 3D-OSEM(-AC-SC) LEHR 3D-OSEM(-AC-SC)

Fig.7 Comparison of SPECT images
acquired with NEMA body phantom under
various conditions

SPECT images acquired with NEMA body
phantom using LEHR in a 360°acquisition
range and reconstructed with FBP (A) or
with 3D-OSEM(B) , in a 180°acquisition
range and reconstructed with FBP (C) or
3D-OSEM (D).

.

LEHR FBP(-AC-SC)

Fig.10 Comparison of SPECT images with line source phantom under various
conditions

SPECT images acquired with line source phantom using CF and reconstructed with
3D-OSEM (A), using LEHR in a 360°acquisition range and reconstructed with 3D-
OSEM (B) or FBP (C) .

I5
paey

CV (%)
i
(=]
N
H
3
3

\
/

-75 -50 -25 0 25 50 75
Slice distance (mm)

Fig.9 Distribution of CV

The vertical axis was for CV and the horizontal axis for the slice distance. The

When SPECT images were acquired with LEHR in a 360°acquisition
range, the images were uniform , but the images acquired in a
180°acquisition image showed a lower uniformity (Fig.7). When the
images were acquired with CF, the images were uniform at the areas
near the rotation center and the center of body axis of the phantom
compared with those acquired with LEHR collimator (Figs.7-9).

Discussion

niformity of SPECT images ‘
he uniformity of SPECT images acquired with CF was

aintained within a certain range around the rotation T
enter or the body axis of the phantom. The finding is “‘l/“ “,““

due to the characteristics of CF collimation, namely, the
‘ocus of the collimator varies continuously from cone-like
n the central region to parallel at the edge (Fig.14).

Conclusion

Fig.14 CF collimator

negative side of the horizontal axis is for the foot, and the positive side is for the head.

o

CF 3D-OSEM(-AC-SC) LEHR 3D-OSEM(-AC-SC)
Fig.11 Comparison of distributions of FWHM

FWHM calculated when CF was used and reconstructed with 3D-OSEM (A), FWHM
when LEHR was used and reconstructed with 3D-OSEM (B) or FBP (C)

LEHR FBP(-AC-SC)

SPECT resolution when CF was used was inferior to that when LEHR
collimator was used (Figs.10 and 11).

At the marginal zone

FWHM acquired with CF and reconstructed with 3D-OSEM was higher
than that acquired with LEHR and reconstructed with FBP and 3D-
OSEM.

At the central zone

FWHM acquired with CF and reconstructed with 3D-OSEM was 2mm
lower than that acquired with LEHR and reconstructed with FBP, and
2mm higher than that acquired with LEHR and reconstructed with 3D-
OSEM.

Resolution of SPECT images

FWHM acquired with CF and reconstructed with 3D-OSEM was better
within a certain range around the rotation center (sweet spot) and worse
outside the range. The finding is due to the fact that the sweet spot of CF
was set in order to correspond to the center of the phantoms.

When CF was used, the uniformity and dose linearity of SPECT images were better , but their resolution was worse than those when LEHR collimator was used.

Niwa A, et al. EANM'13, Lyon, France.

Dose linearity of SPECT images

e “e .o .. “e
) LEHR360°  LEHR 180°
CACYS0) (AGSC)  FBRrACisc) JDOSEM  aposEM
( ) (esY ( ) (+AC*SC)  (*AC+SC)

Fig.12 Comparison of SPECT images acquired under various conditions

20000 CF +AC+SC

R?=1

/ LEHR 360°+AC+SC
R®=0.9982

CF -AC-SC
R?=0.9883

LEHR 360°FBP
R?=0.9806

15000

10000

Mean count

TLEART80°+AC+SC
R2=0.9946

0 [~ 1 1

0 1000000 2000000
cpm

Fig.13 Comparison of the dose linearity of SPECT images acquired under various
conditions

Comparison of R-squared value (Fig.13)

LEHR 360°FBP(+AC+SC) < CF 3D-OSEM(-AC-SC)

<LEHR 180°3D-OSEM(+AC+SC) < LEHR 360°3D-OSEM(+AC+SC)
< CF 3D-OSEM(+AC+SC)

SPECT images acquired with CF and reconstructed with 3D-OSEM, CT
based attenuation correction, and scatter correction showed almost the
same dose linearity as those acquired with LEHR collimation and
reconstructed with 3D-OSEM.

Dose linearity of SPECT images

SPECT images acquired with CF and reconstructed with 3D-OSEM, CT
based attenuation correction, and scatter correction showed R-squared
value close to 1. The finding is due to the fact that when CF is used image
reconstruction with 3D-OSEM, CT based attenuation correction, and scatter
correction improves the SPECT dose linearity.
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ORIGINAL ARTICLE

Assessment of Severity in C

ronic Thromboembolic

Pulmonary Hypertension by Quantitative Parameters of
Dual-Energy Computed Tomography

Yoshinori Tsutsumi, RT, *{ Shingo Iwano, MD, PhD,} Naoki Okumura,
Shinji Abe, RT, PhD,* Taka
Katsuhiko Kato, MD, PhD,} and Shinj

Objective: The objective of this study was to assess the correlation between
dual-energy computed tomography quantitative parameters and hemodynamics
in patients with chronic thromboembolic pulmonary hypertension.
Methods: Dual-energy computed tomography of 52 chronic thromboem-
bolic pulmonary hypertension patients were evaluated retrospectively. The
mean lung perfused blood volume (lung PBV) and the mean pulmonary
artery (PA) enhancement measured at pulmonary parenchymal phase were
compared with the hemodynamics by Spearman rank correlation coeffi-
cient (r;) and receiver operating characteristic analysis.
Results: Lung PBV was correlated with mean pulmonary arterial pressure
0.47, P <0.001). Pulmonary artery enhancement was comelated with
cardiac index (r; = —0.49, P <0.001) and pulmaonary vascular resistance

enhancement to predict pulmonary vascular resistance of >1000 dyne-s'cm’.

Condusions: Lung PBV and PA enhancement could be indicators of

hemodynamics.

Key Words: Dual-energy computed tomography, chronic thromboembolic
pulmonary hypertension, hemodynamics

(J Comput Assist Tomogr 2020;44: 578-585)

obstructive vascular er(xleg whuh lud to increase pulmonary
E y (PA) pressure and right heart failu he development of
CTEPH has MLn sugguud to be acute pulmo-
nary embolism.' The incidence of CTEPH within 2 years after
acute symptomatic pulmonary embolism has been reported to range
from 0.1% to 9.1%.

Chronic thromboembolic pulmonary hypertension is defined
as the presence of multiple chronic organized occlusive thrombo-
embolisms in the pulmonary arte which accompany PH with
amean pulmonary arterial pressure (mPAP) of 25 mm Hg or more
and a pulmonary arterial wedge pressure of 15 mm Hg or less."?
Diagnosis of CTEPH is confirmed by pulmonary arteriography or

> 2020 The -\ulhuﬂ 5). Publhh:d by Wolters Kluwer Health, Inc.
s article distributed undc'r the terms of the Creative

), where it is permissible to download and share the work

properly cited. The work cannot be changed in any way or
n from the journal.

578 | www jcat.org

AD, PhD,§ Shiro Adachi, MD, PhD,§
1 Kondo, MD, PhD,§
aganawa, MD, PhD}

contrast-enhanced computed tomography (CT) based on the find-
ings of mismatched lun& perfusion using pulmonary ventilation/
perfusion scintigraphy.
The contrast-enhanced CT ﬁndings ()l‘(TEPH in thc PA are
narrowing, intimal irregularit
chronic organized blood clots** In addition, the dll.imuon of
the main PA diameter is known to be iated with PH*'° The
diameter ratio of the main PA to the ascending aorta (rPA) measured
on a CT image is widely used as a noninvasive diagnostic method
for PH.*'° The rPA is also known to correlate with the mPAR*'®
Recently, dual-energy computed tomography (DE-CT) has enabled
us to analyze lung perfused blood volume (lung PBV) and
to generate an iodine map image similar to that obtained by pul-
monary perfusion scintigraphy. Its diagnostic utility for the evalu-
ation of pulmonary perfusion in CTEPH has been reported to be
equivalent to pulmonary perfusion scintigraphy
Right heart cathetenzation (RHC)
evaluate the hemodynas of CTEPH. The mPAP and pulmonary
stance (PVR) obtained by RHC is one of the prognostic

purp()sc of this to consider \Ahclhcr c.mu'.ul-cnhancul
DE-CT could be usu.l to assess the severity of CTEPH.

MATERIALS AND METHODS

Patients
This retrospective study was approved by the i

review board of Nagoya Univ Hospital (approval number
2017-0291) with waivers of informed consent from all participants.
From April 2014 to July 2017, 58 consecutive patients who underwent
DE-CT for the detailed examination or follow-up of CTEPH were
treated at our institution. The diagnosis of CTEPH was confirmed
by ventilation/perfusion scintigraphy, RHC, and pulmonary arte-
riography. Patients who underwent pulmonary endarterectomy or
balloon pulmonary angioplasty were not included in this study,
because of the various time intervals between CT and RHC that
were performed before or after treatments. If multiple examinations
were performed on a patient during the study period, only the first
DE-CT examination was analyzed. This is because multiple ex-
aminations become a confounding factor to evaluate CT and RH
parameters. Three patients were excluded because of the presence
of pulmonary di (interstitial pneurnonia ical mycobacte-
rial disease, or emphysema). One patient was excluded because

J Comput Assist Tomogr * Volume 44, Number 4, July/August 2020
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Assessment of severity in chronic thromboembolic
pulmonary hypertension by quantitative parameters
of dual energy computed tomography

(Dual Energy CT h'oE@35NsE=Z21EZAAVTISEMIEZEIEE
A= MM AE DB 314ih)

Yoshinori Tsutsumi, Shingo Iwano, Naoki Okumura, Shiro Adachi,
Shinji Abe, Takahisa Kondo, Katsuhiko Kato, Shinji Naganawa

J Comput Assist Tomogr. 2020;44(4):578
585.
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(chronic thromoboembolic pulmonary hypertension)
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Comparison of low pulmonary perfusion
index using 2°"Tc-MAA SPECT and

hemodynamic parameters in chronic

thromboembolic pulmonary

hypertension

Yuka OchiV), Yoshinori Tsutsumi3), Naotoshi Fujita2)3), Yoshinori
Ito2), Risa Oono?2), Tomohiro Tada?2), Rina Murayama?2), Haruna
lkeda?’, Miho Nishio?), Mika Tamura?), Tetsuro Odagawa?), Shinji
Yamaguchi®), Shinji Abe3), Katsuhiko Kato

) Department of Integrated Health Sciences, Nagoya University Graduate School of

Medicine, Nagoya, Japan
2) Department of Radiological and Medical Laboratory Sciences, Nagoya University

Graduate School of Medicine, Nagoya, Japan
3) Department of Radiological Technology, Nagoya University Hospital, Nagoya, Japan

g OchiY, etal. J Nucl Med. 2020; 61 (suppl 1): 3087.
N8 Nagoya University Graduate School of Medicine




Summary

« Right-sided heart catheterization, pulmonary ventilation
scintigraphy using 8'™Kr, and pulmonary perfusion scintigraphy
using °MTc-MAA are performed to diagnose chronic
thromboembolic pulmonary hypertension (CTEPH).

pulmonary ventilation pulmonary perfusion pulmonary perfusion
planer imaging planer imaging (**™Tc- SPECT imaging (2o Tc-

« Hemodynamic indicators [mean pulmonary arterial pressure
(mPAP) and pulmonary vascular resistance (PVR)] obtained from
right heart catheterization are used to assess the severity of
CTEPH, but it is highly invasive.

« The aim of this study is investigating whether it is possible to
evaluate the severity of CTEPH using the index obtained from
SPECT images of pulmonary blood flow scintigraphy using 2°™Tc-
MAA, which is less invasive. Ochi Y, et al. J Nucl Med. 2020; 61 (suppl 1): 3087.
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L_OW_ Low perfusion region volume (cm3)
perfusion index =

Total lung region volume (cm3)

» As aresult of investigating the correlations between the low
perfusion index and the hemodynamic index, there are weak

correlations was found between the low perfusion index and mPAP or
PVR. (mPAP :r=0.313, p<0.005, PVR r=0.364, p<0.005)

In the future, further studies will be required, such as changing
the BG threshold and determining the threshold for each patient .
Ochi Y, et al. J Nucl Med. 2020; 61 (suppl 1): 3087.




=y

R IR EEFUEAE . FRIRAED
131) py A BRI

T0FLl LDERE=FIHIRELAESE
B AXIIEERMICE &
3N AT IV EARR







Radioiodine
treatment of
thyroid
disease

Muenster
University
Hospital

=
=
=
=
=
=
s

' / Vagoya University Graduate Sch

501 of Medicine



B XY € 2 U : < Or
REOIVESEENTNT, PLOERTERELHEERTET.,

BEE - - - B, b, ol OLE, ALY
BmMNIm - - CtA55BW. BIIAEH. BAHEA. BAhRAL
B L. BEBREEERS - - - BfRicl. BERAZLZECEKRARER &
SHETEREGERE - AVREY FRBE ELOK ELAYEEE S
* TAROFAKRE (B AZ BFF2EHT) OFITIE,
BW77EL. BRIFXFRAEZFERALTVLWELDDHY £
33— baqbon - - - S— FLIBEZE0IA VRV ENTWVET,

4y

UNIVE
«,3 -Rs)
(S &

—
JOOM

@ Nagoya University Graduate School of Medicine

Jo



TEALENRNGVESICEETIRE

HEHIA—FAZ{EEFNTNSERTT,
BONRTLEVERCEMICTA—FNEFENELLAHLIDTEENVETYT.

TYUHYMIHE - - - ER EIATA. FE, AL
BrgE . - g (7o) BLUEBZEALKRY &&H
BHA - - - I WbL. »oB. YL ITLA
B8 - EZCAHA I FT. VIFERE
B, U, HIC
NFE - - - L= BV, RILEY F
hZ7FF+>EFEBm: -+ EBHA. FLyy oy EU— VY TART -
ZOMDEE - - - BYHEBELS (H7UXVL) PAREBRFEICLEENDZ LG
FCK Tl S — FIRIIREAER I N TLS 2 EAS L




IUFHRBRORRE—ER

1B HZ1ANBEET
WETIRE

Pl P LN T PN BAADRDH .
AT T4.55. BICE¥FHOER.
5 RALEHE i

N N u

£TOF-TAE DUEDASECAlceL
B3IZTD-{T*D

5 /

TES-BEHFOGLETO
HnE ; 1

FEeTORM SE REOREN(BRAEIFR).
) I REUADHE - LeS G

ox-<D-RiEEsd F—EVE-E—-FVIS
STORRER e —GUAREORS (3D
(S B0

~

FERTODNM 2 LSt 8 F.
' AR A A LADRDE)

FxU—&

ATHFARAE)

sToRER

£ToOxDIA

BE. O, ODGEER
NO!

new

55-533-54-(2%-
NSNS - D92y
E-7I-0975-7U-9
YT -ho-FPIE-
SYI- P985V
J-N%-FoU-RONZE

IRNTMTEIN,

-0 pe——
&l 2 ek ENE BT TS DA

o T — NLFEDA

THRNRE-BHTHA

T BN IE REAT e IOTEN (IWH(E)
el SR ms BH F2 . BER. HLEME.¥D

I UFRHFHREREREAD/IMEF




=

5= #IBR (low iodine diet: LID)
1:8E & 2:8RE D L8

BEERFREREFRMAHEREN FAEREARTHFZSEH

HFf X&

NERUROESEIVRISERDKINE

- S EIOR D BEOMRFIE(R.

M EIV R E &R 1 FLUACMBRREZARE TS, L.
M EIV R B EAICRBIRREZRSSNTOERNEER S ER
1 FLAICRREREEED EE b, ROVBTEERARBREEE(E T AE/S

UL B AR BR

R TEANBITLEBS 2 aBERIIEERE L,

@E Nagoya University Graduate School of Medicine



VIR 1:8EE2:8B D LEE

- NTROROEEIVRGEDBRINE Fisher's Exact Test

IVt HUDAKDEILT HY LID 18R vs.2:8[E

Iyt AU AKDETAA 7ZzL LID 18R vs. 28

KIgj4a 7 &Y p=0.04 KIgIsA 575U .S
100 11 100 -
80 | 36 80 |
. 60 ¢ _. 60 |
g g
40 + 40 r
20 r 20
0] 0
2;BR(n=22) 1;8M (n=36) 2;8R(n=42) 1380 (n=35)
BRI ARRTh BRI ARERTh

KIGTA A HYITIE, BEICTERBOIVRFIRD A BRIhELSE Mo/,

[KIGI A 7EL 1T, BEEREDoF < Tamura M, et al. SNMMI 2019.
@ Nagoya University Graduate School of Medicine




AU FFIR(LID) 1:8E&E2:8RE D LB

NERUBEOLIDEDKRPIVRBE (UICug/gCRE)DZE{L

1000000 r

— | ID2;8 [ (KIZZL)
, UICT uIC2
100000 | === LID2;BR(KI®HY) .
\ D ERKIEL) LID2;ERI(KI  350.8+412.7 82.4+144.
\ ~
% LID13ER (KIY) zL) 2
el A LID2iBRI(KI 52555.4+779 105.8+95.
¥ \ bhv) 15.1 3
= \
S 1000 | LID1;EM(KI 488.5+818.4 98.2+110.
¥ L) 1
\
100 | 3 p<0.001 LID1ERE(KI  187085+240 164.3+253
<0.001
<0001 HY) 187.2 7
0 P LID#& DUICIE,
LID&i LID#

WIThDOBRLAELGETZRED -,
5/@% Nagoya University Gl-'rc?g'uuar?e%ciettoaoll §F Wktzc%z%




AURHIR 1:8FE&E2:BEDLEBR

NEROFEDLIDE ORI % B (UICug/gCRE)

p-value odds ratio

AUV AKD)FIAL A HY LID 18/ vs.2E R

Ao AVDIAKDEIAA 7L LID 1:8[Evs. 28 -

KIpi725Y Nl KIBIaL A 7L n.S

100 . 100 -

80 | a7 39 80 | e 31
~ 60 ¢ 60 |
€ ! 2 !

20 + 20 |

0 0

LID2;8 (n=22) LID1;@mM (n=36) LID2;8M (n=42)  LID1;&ER (n=35)

UIC1001g/gCRER 7 UIC100ug/gCRELL E UIC100ug/gCRER % UIC100ug/gCRELL E

UIC 1001g/gCRE R@mMNhEM TR 5LIHE. LIDLERSB2;BRGE EEZEHIEDH o7
(WHOzﬁ: R*E'jﬁﬂlifﬂ'! <1 Oou'g/l 3%2) Tamura M, et al. SNMMI 2019.

(Q Nagoya University Graduate School of Medicine




European Journal of Nuclear Medicine and Molecular Imaging (2024) 51:1060-1069
https://doi.org/10.1007/500259-023-06523-7

ORIGINAL ARTICLE )

Effect of previous administration of potassium iodine and different
durations of low iodine diets for radioiodine therapy on the treatment
of Graves' disease in iodine-rich areas

Mika Tamura'? . Kunihiro Nakada® - Haruna Iwanaga'* - Naotoshi Fujita® - Katsuhiko Kato®

Received: 15 August 2023 / Accepted: 13 November 2023 / Published online: 27 November 2023
© The Author(s) 2023

Abstract

Purpose To examine whether adherence to a low-iodine diet (LID) enhances the therapeutic efficacy of radioiodine therapy
(RAI) in Graves’ hyperthyroidism (GH) in iodine-rich areas.

Methods We retrospectively evaluated 185 patients with GH from Aichi (n=114) and Hokkaido (n=71) Prefectures. Patients
aged > 18 years with GH who underwent RAI between December 2012 and March 2022 were divided into subgroups based
on pretreatment with anti-thyroid drug (ATD) or potassium iodide (KI). Patients were followed up with LID from 18 days
(group A) or 7 days (group H) before RAI to 3 days after RAL The dose of radioactive iodine 131 ("*'I) was adjusted to
deliver> 100 Gy to the thyroid. The associations between urinary iodine concentration on UIC2 vs. 24hRU and UIC2 vs.
the 1-year RAI success rate (SR) were investigated.

Results Compared with UIC1, UIC2 was significantly decreased in all subgroups (P <0.01). An inverse correlation between
UIC2 and 24hRU was observed in the four groups; however, the difference was insignificant. The SR in groups A and H was
85% and 89%, respectively. Univariate analysis revealed no association between UIC2 and SR in each group. Additionally,
stratification of the 185 patients into quartiles using UIC2 yielded no significant differences in SR (p=0.79).

Conclusions LID sufficiently reduced UIC in patients undergoing RAI. Although a lower UIC2 may increase 24hRU, it did
not increase the success of RAIL The benefit of LID in enhancing the efficacy of RAI in GH treatment remains uncertain.

Keywords Radioiodine therapy - Low iodine diet - Graves” hyperthyroidism - Urinary iodine concentration - Iodine-rich
areas

Introduction

Graves’ hyperthyroidism (GH) is the most common cause
of hyperthyroidism. Anti-thyroid drugs (ATDs), radioactive
iodine "¥'I therapy (RAI), and thyroidectomy are the main
treatments for GH [1]. Serious side effects can occur fol-
lowing administration of ATDs and thyroidectomy. RAI is

. Katsuhiko Kato
katokt @ med.nagoya-u.ac.jp

Department of Radiological and Medical Laboratory
Sciences, Nagoya University Graduate School of Medicine,

Nagoya, Japan

Department of Clinical Nutrition, Hokko Memorial Hospital,

Sapporo, Japan

Department of Radiology, Hokko Memorial Hospital,
Sapporo, Japan

Department of Radiological Technology, Nagoya University
Hospital, Nagoya. Japan

an established and safe treatment option for GH. Identifying
the factors that affect RAI efficacy can help improve patient
outcomes and reduce healthcare costs associated with GH.
These factors include thyroid weight and hormone levels
before treatment, duration of ATD use, and other clinical
factors [2-4]. Two preparations are recommended before
1311 administration to enhance RAI efficacy: withdrawal
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A validation study of the ellipsoid approximation
method using CT images

Naotoshi Fujita®® | Katsuhiko Kato® | Shinji Abe® | Shinji Naganawa*

*Department of Radiological Technology,
Nagoya University Hospital, Nagoya, Japan
2Department of Radiological and Medical
Laboratory Sciences, Nagoya University
Graduate School of Medicine, Nagoya,
Japan

SFunctional Medical Imaging, Biomedical
Imaging Sciences, Division of Advanced
Information Health Sciences, Department of
Integrated Health Scences, Nagoya
University Graduate School of Medicine,
Nagoya, Japan

“Department of Radiology, Nagoya
University Graduate School of Medicine,
Nagoya, Japan

Author to whom correspondence should be

addressed. Katsuhiko Kato
E-mail: katokt@med.nagoya-u.ac.jp

1 | INTRODUCTION

Internal radioiodine therapy (iodine-131) is a treatment for Graves'
disease.! In radioiodine therapy for Graves' disease, the administered

Abstract

Purpose: This study examined the variation in the thyroid volume determined by
the ellipsoid approximation method due to differences in the measured length or
area of the cross-sectional plane of CT images.

Methods: Forty-five patients with Graves' disease were included in this retrospec-
tive study. We designated the three-dimensional thyroid volumes extracted manu-
ally (Vo) as the reference data and calculated five approximate volumes for
comparison: (a) the mean volume of 8100 different thyroid volumes depending on
the diameter of the cross-sectional plane at the midpoint of the major axis,
(Vellipsoidmean); (b) the volume using the maximum diameter and its orthogonal
diameter, (Veiiipsoid,maxiength); (€) the maximum (Vepipsoidmaxvolume)s (d)  minimum
(Vellipsoid,minvolume) Of the 8100 thyroid volumes; and (e) the volume determined with
an equivalent circle diameter, (VepipsoidHeywood)-

Results: Thyroid volumes obtained via the ellipsoid approximation method varied
depending on the diameter of the cross-sectional plane and included a mean error
of approximately 20%, while the concordance correlation coefficient (CCC) differed
for each approximate volume. Among these volumes, Vejiipscidmean aNd Veliipsoid Hey-
wood Were in good agreement with Vcr, according to single regression analyses and
the resultant CCC values, with mean errors of 0.1% and 10.4%, respectively.
Conclusion: While Veiiipsoid,Heywood approximated thyroid volumes with vastly
reduced errors, we recommend utilizing three-dimensional thyroid volumetry if mea-
surement accuracy is required.

KEY WORDS
CT, ellipsoid approximation, graves’ disease, internal radioiodine therapy, thyroid, volumetry

radioactivity is often determined based on the patient's thyroid vol-
ume.2* Therefore, accurate thyroid volumetry before radioiodine
therapy leads to the accurate determination of the administered
radioactivity, thereby ensuring the therapeutic effect. Thyroid

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2021 The Authors. Journal of Applied Clinical Medical Physics published by Wiley Periodicals, Inc. on behalf of American Association of Physicists in Medicine

J Appl Clin Med Phys 2021

wileyonlinelibr:



=y

" 5 8% B ERINEE470~200Gy

QuimbyD I\ :
w58 IRUNHRE (cGy) X BKIRE = (g)
(MBq) 5.4 X 24B5RI3—RERREE (%) X ¥ EEA(B)

RN #R £ 70~200 Gy (7000~20000 cGy)

@E Nagoya University Graduate School of Medicine



=y

IURGIRER
— 1~2;BEFIM5
MARBREARE IREBORE

= LlJ: B (A4 El ~ 14HFi
7.'7\6':':' TaEiEg3HE &A)

NSRRI D LR
FRRICEY, BRI E SR <E TR

@ Nagoya University Graduate School of Medicine



=y

NERD(TLV—T R)mEBEENREL/SPECTEBE R
AVRDEAENEZRVW/ERRBRRIEGRE R HiE

oy oR FRBLR R TR
R EXERR
I_&E*mmg - PR RmIo R ERE AR R

B XPORRBRERREL ST EMRHENPSHETSNSIBFREILZVLUIHERE]

= Pre-therapeutic €

SR oD B B R AR A I s U = R S s
— ERIRIRINES R 2SSV eth S B B T B TR

N RARERDOSPECTE®RD)S 3] DERYIAH PRI HERRIEL, 205 BFIRBR IR INER

BAIEAEIELTERETERNN?
= Post-therapeutic image-based
dosimetry

MIRD* A RS A /L.El‘o(ﬂ'évoxel dosimetry %1

<€

HRRLU ,SPECTE B EIfRE

AVRDERENEZRVCRIRRRINGERRE HiEZRELL

* MIRD: Medical Internal Radiation Dose
Fujita N, et. al. Investigﬁé)mm‘bistteﬁapeutic image-based thyroid dosimetry using quantitative SPECT/CT, iodine

biokinetics, and the MIRD's voxel S values in Graves' disease. EJNMMI Phys. 2020; 7(1): 6. doi: 10.1186/s40658-020-027 4-

E Nagoya University Graduate School of Medicine




-#t K Fix Danv :EANM-based thyroid dosimetry (Pre-therapeutic dosimetry)
Hinscheid H, et. al. Eur J Nucl Med Mol Imaging. 2013; 40(7): 1126-34

AaEks
VekgkT

© |
D ANM[GYI=AE: fo RIU(t)dit /V=

V: BB G [cm3 ], A,: 5 RS EE[MBq], E:"3| BAIHRIR B /=YD FHEBIRIF—[MBgd Gy ' cm3]
RIT): %) tICHT5HHRBRID FRIFBEE
k. :MAADPSRRBEADOBITEH[A ], 6 :MPANDBITER[D], k+: FIRBRANDOBITEH[I]

“BEFE Dnage :Post-therapeutic image-based dosimetry
m) AR EROSPECTEGNSFRBRRRBZIRAEILLTELETS

oo C : f(x,y,z)-S
th d |
Dimage(x,y,z)[Gy]= f MLOIS O -RIU(t)dt ®kg

0 Tthyroid RIU(24h)
D |

= image = :
D. Gyl=———3- BRRFEEADOTFHRIVGE % D;
image,PvCLGY] Wpyc &L, BABRUREBELESD

Svol :SYystem volume sensitivity [MBg/cps], 4. : voxel S value* [mGy-MBq'-sec]
* Bolch WE, et. al. J Nucl Med. 1999; 40(1): 11S-36S.

Fujita N, et. al. Investigation of post-therapeutic image-based thyroid dosimetry using quantitative SPECT/CT, iodine
biokinetics, and the MIRD's voxel S values in Graves' disease. EJNMMI Phys. 2020; 7(1): 6. doi: 10.1186/s40658-020-0274-



Deanm& Dimage » Dimage,PVC 0)% (£H :Dimage »+ HE : Dimage,pvc)
O: FRIRHEEIE TIRRE, A FRIRMEEIE RIRAE, X FRIRMEETT IR

BRI B RMRMIELL ER T BRMRMIEDY

Line of equality —> | Line of equality —>"

¥

image [GY] H

=
o
o

Dimage,pvc [GY]

=== ===
o
o

r
1
[ I

Dimage =0.47 x Dganu +24.89 : Dimage pvc =0.94 xDgayy +1.35
Pearson's correlation coefficient =0.82 ' Pearson's correlation coefficient =0.89

Deanm [GY]
DEANM Dimage Dimage,PvC BEFHL BABRIREBELL 15
230.2 £56.7Gy  132.6 £32.2Gy  217.9 £/59.8 Gy &,EANM-based thyroid dosimetry
(104.3-362.3) (53.1-200.7) (95.7-348.6) (TR Fix) L—HTHRAZERDL

Fujita N, et. al. Investigation of post-therapeutic image-based thyroid dosimetry using quantitative SPECT/CT, iodine
biokinetics. and the MIRD's voxel S values in Graves' disease. EJNMMI Phvs. 2020: 7(1): 6. doi: 10 1186/s40658-020-0274-



WERFEL, FRBRICHTS 3
DRDEREMEITHLT
SENCDLEVE S S

$

REFEIL,RORIVERTHRIN
MEZFE TS/, AAEEROD
131 DE#HEATHRILE, BRI
HMESMZIEETES

¥

R ABENE TR
ISR TESMBLNEN

w
[=
(=]

=
%
o
>
2
>
o
N
>
X
=
ru
I=J
g
£
o
S
o
o
°
-]
@
2
e
o
@
o
©
°
Q
(2}
©
-1

Imag

Absorbed dose image of thyroid obtained from each patient.

REFEThDpost-therapeutic image-based dosimetryss, )
HE-NRAEZITOICHY, REDEEFETHSpre-
therapeutic dosimetry® (X & FEXIC/xVB S

Fujita N, et. al. Investigation of post-therapeutic image-based thyroid dosimetry using quantitative SPECT/CT, iodine
biokinetics, and the MIRD's voxel S values in Graves' disease. EJNMMI Phys. 2020; 7(1): 6. doi: 10.1186/s40658-020-027 4-
-



Fujita et al. EINMMI Physics (2020)7:6 ;
httpsy/doi.org/10.1186/540658-020-0274-7 EJNMMI Phy5| cs

ORIGINAL RESEARCH Open Access

Investigation of post-therapeutic image- ")
based thyroid dosimetry using quantitative
SPECT/CT, iodine biokinetics, and the

MIRD’s voxel S values in Graves’ disease

Naotoshi Fujita'?, Yumiko Koshiba', Shinji Abe' and Katsuhiko Kato®

Abstract

Background: Before radioiodine therapy for Graves' disease, the estimated thyroid-
absorbed dose is calculated based on various clinical parameters. However, the
actual accumulation of iodine in the thyroid during radiciodine therapy is not
';:fﬁﬁ';'o, suthor infon determined. We validated the feasibility of post-therapeutic image-based thyroid
avallable at the end of the article dosimetry through quantitative single-photon emission computed tomography
(SPECT) imaging and thyroid biokinetics and expanding the Medical Intemal
Radiation Dose Committee's (MIRD) voxel dosimetry guidelines.
Methods: Forty-three patients with Graves' disease who underwent radioiodine
therapy were chosen as subjects for this retrospective analysis. We acquired patients’
SPECT images 24 h after oral administration. SPECT images were quantified using
system volume sensitivity to calculate time-integrated activity coefficients on a voxel
basis. Absorbed dose was obtained by convolving MIRD guideline voxel S values
with time-integrated activity coefficients. To determine accuracy, we compared the
results obtained using the post-therapeutic image-based absorbed-dose method
(Dimage,vc) with absorbed doses calculated using the method described by the
European Association of Nuclear Medicine (pre-therapeutic method; Dean)-
Results: Using image-based dosimetry as post-therapeutic dosimetry, we visualized
the local accumulation and absorbed dose distribution of iodine in the thyroid.
Furthermore, we determined a strong correlation (Pearson’s correlation
coefficient=0.89) between both dosimetries, using the regression equation:
Dimage e =094X Deapgy +1.35.
Conclusion: Post-therapeutic image-based doses absorbed in the thyroid
resembled those of pre-therapeutic EANM method-based absorbed doses.
Additionally, the post-therapeutic image-based method had the advantage of
visualizing thyroid iodine distribution, thus determining local dose distributions
at the time of treatment. From these points, we propose that post-therapeutic
image-based dosimetry could provide an altemative to standard pre-therapeutic
dosimetry to evaluate dose response.

Keywords: Absorbed dose, Graves' disease, Internal radionuclide dosimetry,
Radioiodine therapy, SPECT/CT, Thyroid

@ Springer Open
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Purpose

) 4 Table 1 Acquisition parameters Table 2 Reconstruction parameters
* Measurement of 31| thyroid uptake rate (TUR) is usually performed

(A: Planar, B: SPECT/CT)

before the internal '3'| therapy for patients with Graves’ disease, and ) Reconstruction 3D-0OSEM
the dose of 13| to be administered is determined from the data of TUR. L= Matpesize 2208290 Iteration 15
* In the previous study using a thyroid phantom, we found that TUR could be E{ﬂ:% ! Z°.°."f = Ll Subset 6
measured on the planar and SPECT/CT images with less than 5% of errors. Fig..71 THR TieaSiteriont Acquisition time 1 min Post-reconstruction Gaussian
« In this study, we compared the TUR values before and after '3'| therapy system (B) T = filter (FWHM: 6 mm)
: e : $ : Acquisition range 360 CTAC.SC i
using clinical data obtained from the planar and SPECT/CT images. "B o o . 2
: Acquisition angle 6 (30 views)
Patients and Methods Matrnane 128x128  XThe study was performed
« TUR measurement system « Consective 27 patients with Graves’ pe—— X1.45 according to the approval of the
(AZ-800, Anzai Medical) (Fig. 1) disease treated with 31| therapy in — == Ethics Committee of Medicine at
+ Gamma camera and SPECT-CT (Fig. 2) Nagoya University Hospital between fx?.sue. é "_‘m Nagoya University for Human Studies
« High energy collimator December 2014 and August 2015 Acquisition time 5 min (No.15-303 ).
+ Image J (National Institutes of Health) (male/female: 6/21, age: 17-79 y, i - Acquisition orbit  Non-circular L
+ !l capsule (37 ~ 481 MBq) meanzs.n.: 50.0£14.2 y). Fig. 2 Siemens Symbia-T6 Detector motion  Continuous > Approximated
: straight line
1. Outlines of the procedures of TUR measurement 2. Measurement of TUR % .
TUR : 7 First, using the planar and SPECT/CT images acquired with the 31| f i
b msasureme” Internal 131] therapy capsule, the equation for indicating the relationship between the 131 S i
ki radioactivity and the counts on the planar and SPECT/CT images were £ !
Na'3'l 3.7 MBq Na''l 185~500 MBq established (Fig. 3). Using the equation, the counts on the planar and § !
J - SPECT/CT images corresponding to the '*'l dose administered were 131] radioactivity [MBq]
- -, determined. Fig. 3 Determination of the counts on
P . L " The TUR values were calculated with the planar and SPECT/CT images. the images corresponding to the 31|
3 hourg"24 hours, ftdays (1 day later * 7 days later | Rectangular ROIs were drawn on planar images and SPECT/CT axial dose administered
later “\later /" later - images, and total counts were measured using Image J. Background
TUR measurement system Planar and SPECT/CT counts were obtained by using average counts of rectangular ROls at
images the four corners on the images (Fig. 4 and 5).
The TUR values calculated with the planar and TUR was calculated as follows; .
SPECT/CT images which were obtained 1 day after T:Total counts of the thyroid images [counts]

B:Background counts of the thyroid images
[counts]

A:Counts on the images corresponding to
the 1311 dose administered [counts

internal **'l therapy were compared with those measured | TUR [%] = (T— B)/A x 100
by the TUR measurement system before 31| therapy.

Fig. 4 Planar image Fig. 5 SPECT/CT

Koshiba Y, et al. EANM'15, Hamburg, Germany.



100 - Planar:y = 0.59x + 24.436 R =0.79
90 - SPECT/CT:y=0.56x + 25.519 R=0.77
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Results
* The TUR values measured on the planar and SPECT/CT images after 13'| therapy closely correlated with those
measured by the TUR measurement system before 13| therapy (R>0.7) (Fig. 6).

+ In the results of Bland-Altman Plots, systematic error was found between the TUR values before and after 13!l therapy,

TUR values after 13| therapy [%]

and the TUR values measured after 13'| therapy tended to be smaller than those measured before the therapy (Fig. 7). 60 ® ® i‘. °

* The intervals of 95%LOA in the planar and SPECT/CT images were 25.9% and 26.7%, respectively. 50 . o Planar

« In relation to 95%LOA and the mean differences, there were no clinically significant differences between the TUR 40 O SPECT/CT
values measured on the planar and those measured on the SPECT/CT images. 30 | . :

DiSCUSSion % TUR \?glues before 173?I therapy [%]90

» The TUR values measured after 3| therapy tended to be smaller than those measured before the therapy. Fig. 6 The relationships between the TUR values after

There might be the following reasons for this finding. 1%l therapy and those before ™'l therapy

- The difference in the TUR values due to influence of the restriction of iodine intake. ~ (A) . —mMean difference (5.2%) (B) ,,  —Mean diference (6.6%)

- The difference in the accuracy of the measurements of TUR values. R e = 043 (4<0.05) o = 0.46 (p<0.05)

- The difference in shapes between '3'| capsule and the thyroid gland. In establishment o *° . w181 5 2 . C R
of the equation for indicating the relationship between the '3'| radioactivity and the % 10 _OLQ-?QQ E 10 Fmmmmmmmmm—mm s LA 10.7
counts on the images, images acquired with the '3'| capsule were used. = S ee—— M. S T 52 o U SR AR W Y B o

* The intervals of 95%LOA in both the planar images (25.9%) and the SPECT/CT images % 0 20 0° 60 ® s 100 % 0 20 w0 60® 80 100,

(26.7%) were wide. Four of the total 27 cases showed more than 15% difference g 10 ¢ o e 10 ‘

between the TUR values before and after the therapy. Therefore, clinical cases may & 5 ® e

occur whose TUR values measured after 31| therapy significantly differ from those = a °

measured before the therapy. Relatively small sample size in this study (n=27) might 30 ¢ -30 ¢

cause the wide intervals of 95%LOA. Further studies with increased numbers of cases Mean (TUR,+TUR,)’2 w0 Mean (TUR,+TUR,)/2

will be needed.
. . . . Fig. 7 Bland-Altman Plots. (A) Difference between the TUR values measured before 31|
Essentially the same TUR values were obtained with use of both the planar and the therapy (TUR,) and those measured on the planar images after the therapy (TUR,).

SPECT/CT images. Further studies will be conducted by using SPECT/CT to elucidate () Difference between the TUR values measured before 21l therapy (TUR) and those

the relationship between the effect of '3'| therapy and the dose of 13| actually absorbed measured on the SPECT/CT images after the therapy (TUR,).

into the thyroid gland. ¥ The cases showing more than 15% difference between the TUR values before and
Conclusion after the therapy are colored red.

« The results suggest a possibility that clinical cases may occur whose TUR values measured after 31| therapy significantly differ from those measured before the therapy.
» Essentially the same TUR values were obtained with use of both the planar and SPECT/CT images.

Koshiba Y, et al. EANM'15, Hamburg, Germany.

Koshiba Y, et al. SNM'15, Baltimore, United state.



TP003 Dosimetry of absorbed doses of Radioiodine-131 in Therapy for Hyperthyroidism

Yumiko Koshiba"), Shinji Abe?), Naotoshi Fujita?), Takuya Nishimoto?), Yasuhiro Sakuragi?,
Keita Kunimoto", Masayuki Honda"), Tetsuro Odagawa®), Katsuhiko Kato"
) Department of Radiological and Medical Laboratory Sciences, Nagoya University Graduate School of Medicine, Nagoya, Japan
2Department of Radiological Technology, Nagoya University Hospital, Nagoya, Japan

Disclosures
= Research SUPPOTt 1 No 1Do you receive financial support or support in kind (e.g. free radiopharmaceuticals) from companies/institutions for your research activities? If yes, please specify for which research activity and from which company.
) 2 Are you acting as a consultant to any company in the field of Nuclear Medicine? If yes, please specify for which company you are acting.
* Consultant 2 — No 3 Are you hired and paid by a speakers bureau to hold scientific talks? If yes, please specify by which speakers bureau and on which subject. Are you paid by any company to hold scientific talks in the field of Nuclear Medicine? If yes, please specify by which company
- Speakers Bureau 3: No and for which talks.
4 Do you receive any other honoraria not mentioned above that you would like to disclose? If yes, please specify. Do you hold shares in any companies in the field of Nuclear Medicine which would give rise to a potential conflict of interest and which you need to
* Honoraria and/or Stockholder % No disclose? If yes, please specify.
Purpose Materials
« Itis important to evaluate accurately absorbed doses of 3!l in therapy » Gamma camera and SPECT/CT: « Processing and analyzing software:
for .patlents with Graves’ disease. The.rapeutlc gffepts may be Symbia T6 (Siemens Healthcare) Syngo M Applications VABOA (Siemens Healthcare)
estimated more accurately by evaluating quantitatively absorbed Collimator: high energy (HE) ) .
doses in the thyroid gland. oo t. Sty vt Image J (National Institutes of Health)
. o roia uptake ratio measurement system: .
« The purpose of this study was to evaluate the absorbed doses of 131| Aé 200 pA  Medical y '?310' phantom
in the thyroid gland in therapy for patients with Graves’ disease using -800 (Anzai Medical) + "l capsule (222 ~481 MBq)
» Well counter: ACCUFLEXy 7001 (Aloka) « Solution of 131]

the SPECT/CT images acquired after the therapy.
Outlines of the procedures of the treatment

Patients
27 patients with hyperthyroidism who received "'l therapy between December 2014 and June 2016 TUR measurement system 131 internal therapy
(the total cases of the treatment were 30). g 131-Nal 3.7 MBq ¢t
Male/Females: 5/22 : - , 5 . 1311-Nal 1daylater { gpeer/cr !
2 X The study was performed according to the approval of the Ethics : 1,4,7 days |ater 777777 292 - 481 MB ———— ;
Age range: 27 — 79 years Committee of Medicine at Nagoya University for Human Studies | q ‘ imaging |
(52.6 = 12.9 years) (No.15-303 ). TUR measurement - \ ””””””
Calculation of the effective half life (T,z)
Methods

1. Calculation of cross calibration factor (CCF)

« A solution of 3] was enclosed into the pool phantom. Its SPECT-CT data were acquired and the radioactivity of the 13!l solution was measured by the well
counter. Circular ROIs were drawn on the axial images and average counts per voxel were measured using Image J. CCF was calculated as follows;

CCF=WI/P (P: the average counts per voxel of the images [counts/voxel], W: the radioactivity of the 31| solution measured by the well counter [MBg/ml]).

Fig.1 SPECT/CT image

2. Calculation of absorbed dose at the voxel level of the pool phantom
The voxel S value Approach™ D(voxel,): Dose at the voxel,
Voxel,: target voxel Voxely,: source voxel A(voxel, ): Accumulated activities at the voxel,,

N S(voxel —voxel,): The mean absorbed dose to the target voxel, per radioactive decay in the source voxel,

D(voxely) =Y Avoxelp+ S(voxel, — voxelp) ¥ Acase in which target voxely is surrounded by N source voxels
h=0 1) Wesley E. Bolch, et al.: MIRD Pamphlet No.17: The Dosimetry of Nonuniform Activity Distributions-Radionuclide S Values at the Voxel Level. J Nucl Med. 40: 11s-36s, 1999

Koshiba Y, et al. EANM'16, Barcelona, Spain.



Results Discussion

The virtually mean absorbed doses % difference: (Dgpectea— Duirtual) / Dexpected % difference
3500 - 700 » Cured patients: 28.7+21.8%, Disqblelzd patients: 39.2+3.8%
33000 60.0 r T, 6.4+1.7 [day] | Tor 5.8%0.5[day]
§250'0 | c’\?50.0 - U: 70.0%£17.9 [%] PoU77AE111 [%]
82000 | §40'0 i >The difference between the virtually mean absorbed doses and the
§150_0 i 522'8 i expected absorbed doses in the cured patients was smaller than
21000 L ;10:0 that in the disabled patients.
< 500 L X 0.0 > The effective half life seemed to be more important than the other
0.0 00 1 357 9111315171921232527 123 factors affecting the absorbed doses.
1357 9111315171921232527 123  5g9q | Patients No. i Conformity index: Cl
Patients No. ] :
i -30.0 & : : e 3 The volume irradiated with x percent
Cured patients Disabled patients 2;r7eig.a11tlgr[l:f/s] Disabled patients | VIV _ of the prescription dose [cm?]
-[Z21.0[7 39.2+3.8 [%] i thyroid ~
139.4£57.3 [Gy] 130.244.9 [Gy] _ _ . . %] o The volume of the thyroid [cm3]
. . . Fig. 3 Percentage difference in the virtually mean
Fig. 2 The virtually mean absorbed doses for each patient oo ed doses for the expected absorbed doses Cured patients Disabled patients
Conclusion Vioo/ Vinyroia | 0.19+0.16 0.11+0.02
* The absorbed doses of '3'| in therapy for patients with Graves’ disease were obtained by using Voo/ Vinyroid 0.26+0.18 0.16+0.02
the SPECT/CT images acquired after the therapy. yrel
_ Vso/ Vinyroia | 0.70%£0.26 0.59+0.02
* The results reflected the therapeutic effect.
« Further studies with an increased number of cases will be needed to evaluate the relationship > CI: Cured patients > Disabled patients
between the absorbed doses and the therapeutic effects. — Ununiform distribution of 3!l may influence to the therapeutic effec

Koshiba Y, et al. EANM'16, Barcelona, Spain.
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Studies on Fractionated Administration of Radioiodine-131

in Therapy for Hyperthyroidism

Yumiko Koshiba?), Shinji Abe?), Naotoshi Fujita2), Takuya Nishimoto?), Yasuhiro Sakuragi?), Tetsuro Odagawa®), Katsuhiko Kato"
Department of Radiological and Medical Laboratory Sciences, Nagoya University Graduate School of Medicine, Nagoya, Japan

Background
« The radioiodine-131 therapy for hyperthyroidism
Criteria for '3'l therapy in Japan:

The dose of "*'l to be administered or residual radioactivity
must not exceed 500 MBq.

/ Dose of "'l to be administered < 500 MBq
—» Patients receive the *'I therapy in outpatient clinics.

/Dose of "'l to be administered > 500 MBq
— Patients have to be treated in hospitals.
The dose of "'l to be administered [MBq] =
The absorbed dose [cGy] % The weight of the thyroid [g]

5.4 x Thyroid uptake rate [%] x The effective half life [day]

Some patients need > 500 MBq of '3'] because of the large
weight of the thyroid.

However {

~ The number of patients who can be treated in hospitals
is limited.

—» Itis desirable that *' therapy can be performed in

outpatient clinics regardless of the dose of **' to be

administered.

Although fractionated administration in every 3~6
months is generally performed in Japan, it is time-
consuming.

It is desirable that patients can be treated by fractionated
administration with shorter intervals.

Purpose

To evaluate the effectiveness of fractionated administration

of **'| for patients with hyperthyroidism who needed the "'l

therapy with > 500 MBq, we compared the expected absorbed

doses and the virtually absorbed doses. The fractionated
administration was performed in out patient clinics at intervals
of = 8 days.

Materials

+ Gamma camera: Symbia T6 (Siemens)

Collimator: high energy (HE)

« Thyroid uptake ratio (TUR) measurement system:

AZ-800 (Anzai Medical) (Fig.1)

« Processing and analyzing software: 5
Syngo Ml Applications VA60A (Siemens) ; __
Image J (National Institutes of Health) I’«‘.’fyfi

« "' capsule (47~481 MBq)

The number of patients with hyperthyroidism or
thyroid cancer who need **'l therapy 4
The number of sickrooms for **'| therapy #

Fig.1 TUR measurement system

2Department of Radiological Technology, Nagoya University Hospital, Nagoya, Japan

Patients

Classification of therapeutic effects
30 patients with hyperthyroidism who received "'l therapy between July

Normalization or decline in the function of the thyroid grand

2012 and November 2015 (The total cases of the treatment were 37). ol _, 21| treatment has ended.
Male/Females: 8/22 ) ) Improved Improver_nent of the blood test results, clinical findings, and weight of
Age range: 17 — 78 years e e e d?g‘:";“;'{‘g;‘;x %’;‘i’;‘:;{y“ the thyroid gland — However, the 31l treatment has not yet ended.
(44.2 £+ 14.4 years) | for Human Studies ( No.15-303 ). Results — 2nd 10 - Number of cases
____________________ >
Methods outlines of the procedures of the treatment VER 24 |
TUR measurement '3l internal therapy 20 5
stem da
nd 151 annal Iatery Planar Acquismgb;rgmeters e =
131].Nal 4‘:17"' :q imaging 12 b -60-80-70-60-5040-30-20-10 10 20 30 40 (%]
~[ qays
3.7 MBq g J later y 1day Matrix size 256 x 256 0s L — 3rd 4+ Number of cases
1,4,7 n 1311-Nal later | planar Zoomrate  x32 0 | D —
days later 481 MBq imaging . - 2
6~8 days Acqylsmon 1min
TUR « later 1 day time 00 " 1 ed 3
measurement 3rd NG e O st 2nd  3n -
[1 3 -Na Planar Ave. 091 073 080 4100 -75 50 -25 25 50 75 175 250 [%]
cases| 481MBq imaging

Fig.4 VER in each administration
Therapeutic effects

Fig.5 Distribution of rate of change in VER
Comparison between the virtually absorbed doses and the
expected absorbed doses

« The virtually absorbed doses were calculated with the data
acquired from the planar images.

|/ The number of fractions: Two (1v8 patienté), Three (1b péﬁénS) \
i

Cured | -1 /VER: 0.83+0.26 |
28 patients | « Weight of the thyroid gland: 134.1+68.0 g \

A 30 patients (93%) | v/Age:444+135
: Ric’;'ao[t]glu::)rusgI;;Zr;:zgi:?egnugi]:gp::;agr;Tages- \ | v The number of fractions: Two (1 patient), Three (1 patient)
, e - Fig 2 Planar image mproved - VR 0,69:+0.16
> Correlation between '3'| activity and counts on the images 2 patients | /Weight of the thyroid gland: 333.6+148.8g
« The planar images acquired with the 13l capsule (7%) 7/ Age: 41.0+£21.0
— The equation for indicating the relationship ‘ Approximated Discussion
between the '*'l radioactivity and the counts straight line ]

VER « Average: 0.91 (1st), 0.73 (2nd), 0.80 (3rd) (Fig.4)
* 1st—2nd : The rate of change in VER were more than -30% in 28 cases (76%),
« 2nd—3rd : The rate of change in VER were less than -50% in 7 cases (54%)
(Fig.5).
> High therapeutic effects are expected by twice divided 'l therapy.
> Further studies with increased numbers of cases will be needed to evaluate the
effectiveness of three times administrations.
Therapeutic effects

* VER of the patients who were improved is not very small compared to the VER of
the patients who were cured. — Therapeutic effects are expected.

« Weight of the thyroid grand of the 2 patients who were improved are so large.
—lf sufficient dose of '3l is administered to 2 patients by retreatment, they may be
cured.
Conclusions

« Results suggest that high therapeutic effects on hyperthyroidism are expected by twicg
divided '3'l administrations.

« Further studies with increased numbers of cases will be needed to evaluate the
effectiveness of three times divided "*'l administrations.

Koshiba Y, et al. SNM'16, San Diego, United state.

on the planar images was established (Fig.3).

Counts on the images

Determination of the '*'| radioactivity

PR
corresponding to the counts on the images I radioactivity [MBa]

Fig.3 Determination of the counts
. on the images corresponding to
« The expected absorbed doses and the virtually the 3'l dose administered

absorbed doses were calculated according to the Quimby formula;
Expected absorbed doses [cGy] = (5.4 x Teff x Dadmin x U) / W
Virtually absorbed doses [cGy] = (5.4 x Teff X Dimage) / W
Teff: The effective half life [day] Dadmin: 3] dose administered [MBq]
{ U: Thyroid uptake rate [%] W:The weight of the thyroid [g] J
Dimage: '] radioactivity corresponding to the counts on the planar images [MBq]
« Virtually absorbed doses-to-expected absorbed doses ratio (VER)
= Expected absorbed doses / Virtually absorbed doses
= Dadmin x U / Dimage
— We compared VER obtained after the second and third administrations
with that obtained after the first administration.
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Abstract

Objective Radioiodine (I-131) therapy for hyperthyroidism is a well-established and safe treatment option. This study aimed
to investigate the relationship between the computed tomography (CT) value and the function and volume of the thyroid
gland by identifying the factors that induce changes in the CT value of patients with hyperthyroidism.

Methods This retrospective study evaluated 38 patients with Graves’ disease and 10 patients with Plummer disease. To
obtain the mean CT value and volume of the thyroid gland, the entire thyroid gland was set as the region of interest. A test
dose of 3.7 MBq I-131 was administered before initiating I-131 therapy. and the radioiodine uptake (RIU) rate was assessed
after 3, 24, 96, and 168 h. An approximate curve was plotted based on the RIU values obtained, and the effective half-life
(EHL) was calculated. The correlation between the mean CT value and the volume of the thyroid gland, 24-h RIU, EHL,
and the free triiodothyronine (FT3), free thyroxine (FT4), thyroid-stimulating hormone (TSH), and TSH receptor antibody
(TRAD) levels was evaluated.

Results The CT value exhibited a significant positive correlation with EHL in patients with Graves’ disease (r=0.62,
p<0.0001) as well as patients with Plummer disease (r=0.74, p <0.05). However. it did not display any correlation with
the remaining parameters.

Conclusion The CT value is significantly correlated with EHL, suggesting that it reflects thyroid function and is mainly
related to the factors associated with iodine discharge.

Keywords Graves - Disease - Plummer disease - CT value - Radioiodine therapy - Effective half-life - Thyroid

List of abbreviations HU Hounsfield units
el Computed tomography I-131 Radioiodine
EANM European association of nuclear medicine RIU Radioiodine uptake
EHL Effective half-life TRAb  TSH receptor antibody
FT3 Free triiodothyronine TSH Thyroid-stimulating hormone
FT4 Free thyroxine
Introduction

> Katsuhiko Kato

katokt@med nagoya-u.ac jp Iodine is stored in the thyroid gland for the synthesis of
thyroid hormones. Therefore, thyroid glands, which con-
tain a large amount of iodine with a high atomic number,
tend to exhibit a relatively high computed tomography (CT)

Department of Radiological Technology, Nagoya University
Hospital, Nagoya. Japan

Department of Radiological and Medical Laboratory

Sciences, Department of Integrated Health Science, Nagoya
University Graduate School of Medicine. Nagoya, Japan
Functional Medical Imaging, Biomedical Imaging Sciences,
Division of Advanced Information Health Sciences,
Department of Integrated Health Sciences, Nagoya
University Graduate School of Medicine. Nagoya, Japan
1-20. Daikominami 1-Chome, Higashi-Ku,

Nagoya 461-8673, Japan

value. The normal thyroid CT value is approximately 110
Hounsfield units (HU) [1, 2]. In contrast, the CT value of
patients with Graves' disease, a form of hyperthyroidism,
is lower than the normal CT value [2]. Although the CT
value may reflect thyroid function [, 3-6]the relationship
between the CT value and thyroid function has not yet been
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Purpose
» We evaluate visually hot spots of scintigrams (SPECT-CT + planar) for the diagnosis of metastases and relapses of thyroid cancer after 31| therapy.
However, they don’t always provide accurate information because image quality is not necessarily good.

» The purpose of this study is to enhance their diagnostic accuracy by analyzing the scintigrams quantitatively.

= Consultant %

Table 1 Acquisition parameters Table 2 Reconstruction parameters

Materials and Methods
Image acquisitions
Gamma camera and SPECT-CT (Fig.1) Acquisition angle 6° (60views) Iteration 15

High energy collimator Matrix size 128x128 Subset 6

Well counter ACCUFLEX y 7001 (Aloka) Zoom rate 1.0 Gaussian
Image | Post-reconstruction filter (FWHM:8mm)

Pool phantom (Fig.2-A) Pixel size 3:3mm

Cylindrical and spherical phantom (Fig.2-B) Acquisition time 240min

Solution of 131] Acquisition orbit non-circular
Detector motion continuous Cutoff frequency 0.6cycles/cm (A)

Order 8 [

Acquisition range 360° Reconstruction 3D-OSEM

Fig.1 Siemens Symbia-T6

CTAC, SC + +

131)
:Agar

Pre-reconstruction filter Butterworth x

Calculation of cross calibration factor (CCF)

- A solution of 13'| was enclosed into the pool phantom. Its SPECT-CT data were acquired and the radioactivity  €v/inder 45mm
of the 31| solution was measured by the well counter. The data acquired by SPECT-CT were reconstructed 65m
by 3D-OSEM and FBP, and attenuation and scattering corrections were made. Circular ROls were drawn on
the axial images and average counts per pixel were measured using Image J. CCF was calculated as
follows ; CCF=W/P (P : the average counts per pixel of the images [counts/pixel], W : the radioactivity of the
131] solution measured by the well counter [cps/g]). The experiment was repeated once a week for 3 weeks.

Estimation of 31| activity

« A solution of 131] was enclosed into the cylindrical and spherical phantom. The methods of data acquisition,
measurement of radioactivity using well counter, reconstruction, attenuation and scattering corrections, and
measurement of the average counts per pixel of the images were same as in calculating CCF. Using CCF
and the average counts per pixel of the images, we calculated the radioactivity of the 13! solution enclosed
into the cylindrical and spherical phantom, and compared them with the actually measured 3!l activity using «—— 20cm —>
the well counter. In addition, recovery coefficients (RC) for the error in the calculated values were obtained as Fig.2 Pool phantom(A) and

measured activity [cps/a 60mm ‘ cylindrical and spherical phantom(B)

Tsuchiya S, et al. EANM'14, Gothenburg, Sweden.

35mm




Results (A) (B)

B 1.2
Calculation of CCF 14.26
» Fig.3 shows SPECT-CT images of the pool phantom. 1o — | 0161 “=Well
» The average counts per pixel of the images and the radioactivity of the go_g 14.64 “i;osw
131] solution measured by the well counter declined at the same rate. k4 0.162
We acquired almost the same CCF values in 3 experiments (Fig.4). E"f’ / -
. . o Fig.3 SPECT-CT images of the pool phantom % T
Estimation of 131 activity (A:3D-OSEM, B:FBP) S04
* Fig.5 shows SPECT-CT images of the cylindrical and spherical phantom. 02 1452 |  _— 3D;:OB?3EM
s . . 0.164
» We found that the calculated 31| activities from the images tended to be less compared with the .
actually measured values when the size of hot spots became smaller, although the same solution 0 5 Daysl® 15
of 131l was enclosed into the phantoms (Fig.6). The error in the calculated activities due to the _ _ _ .
smaller size of hot spots happened almost three times more markedly than FWHM acquired at the Rt et eIl D Gl L e U L
- . . L. . ) radioactivity of the 131l solution measured by the well counter (the values
same condition (Fig.7). We obtained the recovery coefficients and regression equations for the were expressed as relative ones to those of the first experiment).
error in the calculated values of 31| activity from the images depending on the smaller diameter of
hot spots (Fig.8). o
3000 Actually measured activity 0 e ®
(A) (8) (© (D) = 2500 o X
E mT T mmm s L L 20 .
52000 - -30
z: . 1 ¢ Cylinder 3D-OSEN 40 - o Cylinder 30-0SEM
8 1500 % # Sphere 30-05eM £ L. B Sphere 3D-OSEM
S A . o A
E 000 A Cylinder FBP i -60 A Cylinder FBP
E 1 , * Sphere FBP 70 + X Sphere FBP
8 500 % -80 5
Fig.5 SPECT-CT images of the cylindrical and spherical phantom 90
(A : cylinder/3D-OSEM, B : sphere/3D-OSEM, C : cylinder/FBP, D : sphere/FBP) ° 0 2 0 60 80 -100
Diameter[mm] 0 0 Diametg(rJ[mm] 60 80
Fig.6 Relationship between the calculated values of 31| activity Fig.7 Relationship between the error in the calculated values
from the images and the diameter of hot spots of 131] activity from the images and the diameter of hot spots
(A) ; i (8) Discussion
1 ¥=-16:05x°+0.0008x- + 0.0127x - 0.0056 1 ¥=-6E-06x>+0.0004x +0.0169x + 0.0041 + We acquired CCF values which are utilizable to estimate 3! activity from the
R=0.97574 /' R"=0.98389 average counts per pixel of the images.
08 Z o8 - * The main cause for the error in the calculated values of 31| activity due to the
g 8 smaller size of hot spots seems partial volume effects based on use of the high-
%0-5 %0'6 energy collimator. Then we obtained the recovery curves and regression
> § equations, which may be useful to correct the error in the calculated values of
g0+ g% 131] activities due to the smaller size of hot spots.
& « =
02 : 02 Conclusion
/ » The results of this study indicate that the smaller size of hot spots lessens the
0+ 0« calculated 131 activity, and that an adequate correction for the error in calculated
0 10 20 30 40 50 0 10 20 30 40 50 131] activity is needed for the quantitative analysis of clinical images. We will
Diameter[mm] Diameter[mm] c g - e -
) S . . examine whether the accurate activity can be determined from the scintigrams if
Fig.8 Relationship between the recovery coefficient for the error in the calculated values of . . . .
131] activity from the images and the diameter of hot spots (A : 3D-OSEM, B : FBP) the corrections are made using the recovery curves and regression equations

obtained in this study.

Tsuchiya S, et al. EANM'14, Gothenburg, Sweden.
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Nuclear medicine imaging is ready to be affected by the partial volume effect (PVE) because of its lower spatial resolution Table 1 Acquisition parameters
than other modalities. Calculation of recovery coefficients (RCs) are usually conducted for assessment of the quantitativity. Acquisition range 360°

RCs of hot spots may change due to the difference in shapes and reconstruction methods even if their volumes are the same. Angular step 6° (60 views)
In this study, we compared RCs of hot spots having the same volume but different shapes. Energy window 142.7 KeV£10.5%

Materials and Methods (@) (b) (©) Matrix size 128x 128

Gamma camera and SPECT-CT R . Nt Zoom rate x1.0
Symbia T6 (Siemens Healthcare) 25 em 20 em 0 3 © S0em &1 Voxel size 4.8 mm
Collimator: LEHR ©o & Acquisition time 40 sec/view
Well counter: ACCUFLEXy 7001 (Aloka) O Acquisition orbit Non-circular
Processing and analyzing software: 13cm Detector motion Continuous
Syngo MI Applications VA60A (Siemens Healthcare)

d
Image J (National Institutes of Health) ¢ )®, — 2. Q] i )
- Er T (]l T Fig. 1 Table 2 Reconstruction parameters
Pool phantom (Fig. 1-a) ’

Spherical phantom (Fig. 1-b) (@) Pool phantom Reconstruction method 3D-OSEM
Irregularly shaped phantom (fig. 1-c, 1-d) @ ,® ' (b) Spherical phantom Subset 6
Solution of Tc-99m | 36em (c) Imegularly Shéped phantom ;

M : Water/Agar \ (d) Internal containers of the Iteration 3,5,7,10, 20, 30, 40
Image acquisition and reconstruction Te-99m ~ 26cm 1:5em iregularly shaped phantom Post-reconstruction filter None, Gaussian
A solution of Tc-99m was enclosed into the spherical and the irregularly shaped phantoms. SPECT-CT data of the phantoms were (FWHM:2~10 mm)
acquired and reconstructed using 3D-OSEM. Varied conditions on the subsets X iterations (SI) and FWHM of the Gaussian filter were Attenuation correction CTAC
used for the reqonstruction of images. The radioactivity of the solution was measured by the well counter. Scatter correction DEW
Image analysis
ROls were drawn on the reconstructed images, and the average counts per pixel were measured. Methods for placing ROIs were (1) two-dimensional method (Fig. 2-a), and (2) three-dimensional
method (Fig 2-b). RCs were acquired in the way showing in Fig. 3. RCs of the spherical and the irregularly shaped phantoms having the same volume were compared. And differences in the RCs
(D values) were obtained using following equation; D value [%] = (RCi — RCs) / RCs x 100 (RCi : RC of the irregularly shaped phantom, RCs: RC of the spherical phantom).

Measured activity of the pool phantom Average counts of the images of the pool phantom
[cps/mL] [count/pixel]

¥
_— Average counts of the images of the spherical and
[ Cross calibration factor (CCF) 1 irregularly shaped phantoms
J [count/pixel]

Calculated activities of the spherical
and irregularly shaped phantoms Measured activities of the spherical and
[cps/mL] irregularly shaped phantoms
’ [cps/mL]

«
Gty pranetn

Fig. 2 (a) Two-dimensional (2D) method
(b) Three-dimensional (3D) method Fig. 3 The method for obtaining RCs




Results

» Figs. 4 and 5 show the relationships between the RC and the diameter of hot spots (recovery curves) obtained using the spherical phantom. Slopes of the recovery curves became
gentler with an increase of the Sl in both methods. On the other hand, slopes of the recovery curves became steeper with an increase of the FWHM of Gaussian filter in both methods.
+ Fig. 6 shows the relationship between the D value and the SI. In both methods, absolute D values became smaller when the SI=120.

» Fig. 7 shows the relationship between the D value and the FWHM of Gaussian filter. On the whole, absolute D values seem to be the smallest when the FWHM 6~8 mm in both methods.
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Diameter [mm] Diameter [mm)] Diameter [mm] Diameter [mm]
Fig. 4 Relationship between the RC and the diameter of hot spots of the spherical phantom Fig. 5 Relationship between the RC and the diameter of hot spots of ;he Spherical phantom
when the FWHM of Gaussian filter was 6 mm and the Sl varied (a: 2D method, b:3D method) when the S| was 60 and the FWHM of Gaussian filter varied (a: 2D method, b:3D method)
(@10 - (b) 10 (@ 10 - (b) 10
5 5 - 5 5 »
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Fig. 6 Relationship between the D value and the S| when the FWHM of Gaussian filter Fig. 7 Relationship between the D value and the FWHM of Gaussian filter when the Si
was 6 mm (a: 2D method, b:3D method) was 60 (a:2D method, b:3D method)

DiS cu SSi on » The quantitativity was improved with an increase of the Sl and a decrease of the FWHM of Gaussian filter (Figs. 4 and 5). The RCs tended to decrease with a
decrease of cross section and side because of stronger effect of the PVE (Figs. 6 and 7).

+ When we used 2D method, the D value tended to be smaller by using =120 of the SI and Gaussian filter whose FWHM was 6~8 mm. As for 3D method, the D value tended to be
smaller by using 30~60 of the Sl Gaussian filter whose FWHM was 6~8 mm. Considering both stability of the RCs and quantitativity, the most adequate parameters seem to be as
follows; 120 or 180 of the S| and Gaussian filter whose FWHM is 6 mm in 2D method, and 60 of the S| and Gaussian filter whose FWHM is 6 mm in 3D method.

» The stability of the RCs and quantitativity were improved by using adequate parameters, although degree of the improvement was limited. The development of new analytical methods
will be needed. Besides the stability and quantitativity, visual and physical image qualities are important and should also be improved.

Conclusion We compared RCs of hot spots having the same volume but different shapes. RCs varied due to shapes of hot spots and reconstruction parameters.
The stability of the RCs and quantitativity were improved by using the adequate parameters.

Tsuchiya S, et al. EANM'15, Hamburg, Germany.



Oral Presentations by Selected Students
s PERETY SIS (BEREARES)
Be Cool - T
y ana 4H516H(K)14 : 00~16 : 30(F201)
Practical

D

9

QOJRC2015

2015445160k 198
IO 71 28R

FTADBFEZRHRISNR
2nl KE 7B smawaon

R7EE =R
s 5 82
FIOEEFELR2RPHAR
Xl ) W— nasvae

2005 ERERRSR
201524417018 - 19080







2015 SNM Baltimore




2015 RSNA Chicago

.

2015 EANM Hamburg 5;EzE

_,a|~’

........



A Chicago

2016_EANM I?a ona | RS

'\ mm t : A ¥ gy X7
R T T

- ¥ ]

e .
i ‘ci&__._v‘_-“q.tf" - |-‘. %
e .-_;\.'%_._-. A .




2017 SNM Denver




2017 EANM Wlen 4”"E'E | 2017 RSNA Chlcago

1]
!t :

s,

r-.."n
i
o

4

RSNA 2017 (g8



Rl

/

==
< 4 g BES
. = g}
i ?--dmmmm

\ |

./
WJ
1
y
59
3

32
=

o
O

o)

)

%)
D
O
=
Z
<
L
0
o
N

—

A



BREEOT7 T L—2 a3 > RHTEICET S
ZeR LRI R IC [0 -3 MTaARET
Toh— AT E T 72 NAFHM

{E&

Imaging Pa ‘ters for Multicenter Study
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Survey and Phantom Experiment
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Table 1 Answers of questionnaires : protocols and gamma cameras
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Table 2 Answers of questionnaires : acquisition parameters
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1830 Studies on variation of the standardized uptake value and metabolic tumor volume
in analysis software for PET/CT using digital phantoms

Shinichiro Matsuzawa'), Shinji Abe2), Ryuto Mukumoto®), Chinatsu Hasegawa'), Tetsuro Odagawa'), Katsuhiko Kato"
1)  Department of Radiological and Medical Laboratory Sciences, Nagoya University Graduate School of Medicine, Nagoya, Japan.
2) Department of Radiological Technology, Nagoya University Hospital, Nagoya, Japan.
Purpose Y~  Materials
For PET/CT, in indices such as standardized uptake value (SUV) and metabolic tumor
volume (MTV) may occur even with the use of the same PET scanner because different
algorithms are used in different analysis software programs.

Analysis software programs
« Metavol (v.1, Hokkaido University + University of California, Los Angeles) - syngo.via (VB20a, Siemens)

In this study, we examined the causes for differences among 6 analysis software programs * GI-PET (AZE Virtual Place.Hayabusa ver 6.0, AZE, Japan) . PM.OD [Bekengih Fio)
using digital phantoms. N FUSION Plus (ver 4.11.1.0j, J-MAC SYSTEM, Japan) + Advantage Workstation (Volume Share 5, GE)
Methods Y Results
The first type of phantom was used to examine the influence of the slice thickness Metavol " FUSION Plus M Advantage Workstation [] True value
change on SUV and MTV. GI-PET = syngo.via PMOD 5 —
Each slice consisted of twenty-five 4mm x 4mm pixels, each with the same values 4 1 N-EEN 1 1
given in SUV. (Fig. 1) Eight rectangular phantoms were then made by increasing the g IR S 4
slice thickness from 1 mm to 8 mm. (Fig. 2) 3 -aei & BN 2mm : SUV 3.2 3 r )
SuV 2 3mm : SUV 3.7 SUV ‘ -
SUV20 — 2
SUV1.0/ 1 1 S
4mm x 0 0
5 pixel 1 2 3 = 4 s 5 ( 6 ) 7 8 SUVmax SUVpeak
ice thickness (mm . .
Axial c | Saqittal Fig.4 Comparison of SUVmax between Fig.6 Comparison of SUVmax and SUVpeak
9 slices et 9 6 software programs between 6 software programs
4mm x 5 pixe_l ) In all cases, the MTV obtained with When slice thickness was 2 or 3 mm,
Fig.1 First type of phantom 0//Syngo.via, Advantage Workstation and SUVmax obtained with GI-PET was lower
e.

5]

o

3 PMOD were consistent with the true valu than the true value.
e In all cases, the MTV obtained with
MTV 2 syngo.via, Advantage Workstation and
(cm?) 15 PMOD were consistent with the true value.
10 Using other software programs, however,
some of the MTV obtained were not
1mm 2mm 3mm 4mm 5mm 6mm 7mm 8mm

5 n I ” | H consistent with the true value.

Fig.2 Eight kinds of phantoms 0 1 2 3 4 5 6 7 8 SUVpeak obtained with GI-PET was lower
The second type of phantom was used to examine the measurement accuracy of the SUV Slice thickness (mm) than the true value.
peak. Voxels had dimensions 4mm x 4mm x 4mm. A red voxel indicated an SUV scale value
of 5.0. A yellow cube indicated an SUV scale value of 4.0. Blue rectangular areas indicated

SUV scale values of 1.0.
As a new slice was made by piling slices to make cubic voxels for GI-PET, voxel values were averaged.
Therefore, the SUVmax value was lower than the true value.
Differences in MTV among GI-PET, FUSION Plus and the true value seem to occur due to using different voxels.

Differences in MTV between Metavol and the true value seem to occur due to the fact that Metavol could not

Fig.5 Comparison of MTV between 5 software programs

4mm x Sagittal Coronal | measure the outermost data.
9 pixel In GI-PET, SUVpeak was defined as “the average value in 1-cm? sphere centered on the pixel showing the
. maximum value.” Difference in SUVpeak seemed due to difference in the definition of SUVpeak.
ArrreTe It was blgger thgn a
amm x 6 pixel  13slices 4Ll sphere with a diameter (" Conclusions

= 3 :
of 1.2 em (< 1cm’) Axial In conclusion, the differences in the indices obtained with the 6 software programs are attributable to varied

Fig.3 Second type of phantom handling of PET slice thicknesses and the definition of SUVpeak.

Matsuzawa S, et al. SNM'18, Philadelphia, United state.




Influence of scatter correction on measurement of the heart-to-mediastinum ratio by SPECT-CT

Ryuto Mukumoto?), Tetsuro Odagawa" , Naotoshi Fujita2) , Shinichiro Matsuzawa?,
Chinatsu Hasegawa®, Shinji Abe?, Katsuhiko Kato"
) Department of Radiological and Medical Laboratory Sciences, Nagoya University Graduate School of Medicine
2 Department of Radiological Technology, Nagoya University Hospital

w 1841

Disclosures
Recaarsh Support % 1Do you receive financial support or support in kind (e.g. free radi icals) from jons for your research activities? If yes, please specify for which research activity and from which company.
Concuttant % M 2Are you acting as a consultant to any company in the field of Nuclear Medicine? If yes, please specify for which company you are acting.
Speskers Burnau ® 3 pre you hired and paid by a speakers bureau to hold scientific talks? If yes, please specify by which speakers bureau and on which subject. Are you paid by any company to hold scientific talks in the field of Nuclear Medicine? If yes, please specify by which company and for which talks.
m '":" M 4Do you receive any other honoraria not mentioned above that you would like to disclose? If yes, please specify. Do you hold shares in any companies in the field of Nuclear Medicine which would give rise to a potential conflict of interest and which you need to disclose? If yes, please specify.
Background « Using planar images, we calculated HMR from the mean count of the myocardium
« In the myocardium sympathetic nerve scintigraphy, the heart-to-mediastinum ratio (HMR) and mediastinum by setting ROI.
is used for diagnosis of Parkinson’s disease and dementia with Lewy bodies. - SPECT images were reconstructed using 360° data and 180° data from each |:|
+ HMR is an indicator of myocardial I-123 MIBG uptake. projection angles with or without SC.
- Itis difficult to accurately quantify HMR because of the presence of 529 keV scatter Planar SPECTCT
component from 1-123 MIBG. Mgtnx s_tze 256x256  Acquisition range 380_ Method 3D-OSEM
) . ) 5 ) Pixel size 1.35mm Angular step 3°(60 view) Iteration 12
» Using the SPECT-CT data, it is possible to quantify the HMR measurement by making zoom 178 Matrixsize ~ 128x128 Subset 6
synthetic planar images (SP images). O 5 min I = Pixel size 48mm
L 4
g: DW TEW Acquisition time 30 min Post - reconstruction filter Gaussian (9.6 mm)
(Fig. 1) How to make SP Detector motion  Continuous  stienyation correction (CTAC) o o
images. Acquisition orbit  Non-circular Scatter correction (SC) . (Fig.2) Setting ROI

Attenuation
and projection

We used the attenuation
map for SPECT images
and acquired SP images
by attenuating and forward
projecting the count per
pixel.

The method of scatter correction for removing scatter
component by setting multiple energy window.

» [|-123 Dual Window (IDW) method

» Remove 524 keV scatter component of I-123 MIBG, and improve
the fluctuation of quantitative value.
« Triple Energy Window (TEW) method
» ltis available for nuclide with multiple energy windows, and
possible to set the energy window easily. An image with good
contrast can be obtained.

Purpose

» We compared the HMRs calculated from SP images and planar images with

or without scatter correction. We investigated the influence of scatter
correction on HMR calculated from SP images.

Materials

» Gamma camera and SPECT-CT : Symbia T (SIEMENS)

» Collimator : Low medium energy general purpose collimator (LMEGP)
» Phantom : HL phantom (KYOTO KAGAKU Co., Ltd.)

- Radioisotope : I-123 MIBG

Methods

» We defined the radioactivity concentrations as shown below, and enclosed 1-123

MIBG solutions into the respective areas of the torso phantom
»myocardium : 38.7 kBg/ml, mediastinum : 2.54 kBg/ml, right lung : 2438 kBa/ml,

left lung : 19.2 kBg/m, liver - 18.3 kBg/ml

- Planar images were acquired with scatter correction using two kinds of methods

(IDW, TEW).

Results
» HMR calculated from planar images were 2.51(IDW), 2.58(TEW).

» HMR calculated from SP images were 2.36(SC-) and 2.58(SC+)
» HMR measured from SP images (SC+) were close to the HMR S

(Fig.3) Planar images with SC (IDW (a), TEW (b) ) and SP
images with SC (c), without SC (d).

LS (s 2 2R LS I Table2. Parameters for reconstruction

CTAC-NaSC 30min CTAC-SC 30min

2.65
26 HMR (TEW)=2.58

measured from planar image (TEW), and SP images (SC+) 25
made myocardium clear visually. Z 545 | HMR(SC+)=255:0.04 HMR (IDW)=2.51
(c) (d) * 24
235
2= HMR (SC-)=2.35:0.03

225

0 30 60 90 120 150 180 210 240 270 300 330 360

Reconstruction start angle
(Fig. 4) The result of HMRs calculated from SP images gained from 180°
reconstruction images.

Discussion
» HMR measured from SP images (SC+) were close - The change of HMR measured from SP images
to the HMR measured from planar image (TEW) when the reconstruction start angle is changed.
»In SPECT-CT, scatter correction is performed sSC- 360° reconstruction : HMR = 2.36
by setting multiple energy windows, 180° reconstruction : HMR = 2.35+0.03
estimating and removing scatter components. 360° reconstruction : HVIR = 2.58
180° reconstruction : HMR = 2.55+0.04

» The value of HMR depends on the reconstruction start angle.

SC+

The effect of scatter correction was high, and

the boundary of myocardium was clear. It suggested that reconstruction angles are

appropriate starting from close to the heart.

Conclusion

« In this study, we investigated the influence of scatter correction on HMR calculated from SP images.
« By using SP images (SC+), the quantitative of HMIR measurement is improved.
« Further analyses with clinical data will be needed.

Mukumoto R, et al. SNM'18, Philadelphia, United state.
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